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Analysis of Collision Avoidance Maneuver Frequency
for the KOMPSAT-2 and the KOMPSAT-5

Eun-Hyouek Kim*, Hae-Dong Kim**, Eun-Kyou Kim*** and Hak-Jung Kim***

ABSTRACT

In this paper, a collision avoidance maneuver frequency for the KOMPSAT-2 and the
KOMPSAT-5 is analyzed. For the statistical prediction of the avoidance maneuver frequency,
mission orbits, responsive time, accepted collision probabilities, and positional uncertainties
of primary and secondary objects are considered. In addition, the collision avoidance
maneuver frequency of the KOMPSAT-2 is compared to the case that NORAD catalog
during one year is used to calculate that of the KOMPSAT-2. As a result, the collision
avoidance maneuver frequency is one per year on average and effective factors on the
statistical prediction of the avoidance maneuver frequency are investigated. Efforts to
improve its prediction accuracy are also discussed.
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H 1. ofe|lEfIM 25,559 HE HE
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Sami-major Axis 7063.267 km 6928.114 km
Eccentricity 0.001 0.00107
Inclination 98.13 deg 97.6 deg
RAAN 0 deg 339.73 deg
Argument of Perigee 90.0 deg 90.0 deg
Mean Anomaly 0 deg 270.0 deg
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ofz| &M 25 | ofz|EelMd 55
MASTER-2005 0.4601E-05 0.3051E-05
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A AF3E MASTER Zde A A4 =
SAHRE Rigete] 3o ZYH2E Allee
ol whafl, JSPOC (1 NORADS Hg& QA
)M E 14,896(2011d 89 22% 7]
FEANE e A=ZFEE wd 3
72t FNskaL ATH17].

weba, A Al A Y AE 10 cm ©]/9]
S >33 AEAHEE NORAD 7tg=171 A4
Ho=w 7bg Agsicta & & Slth

HolAe oA MASTER Ede] 339
EE‘*E o]-§3 o F 4 259 FE FIU|F
'1‘7] Axrdatel B34S Asshr] 918 20109

FE 2011d 7974 1@ 7 AA IE

¥ 4. MASTER-2005 22 &2 && 3._
ote| M 259 FIEI|sF7] ¥
E=3 5 Hst

For| Provee | Dtioa | Newan | Nevea | Mevred | Neres | Deres | Bra

8 [0.52751 | 0.00015 | 0.60919 | 0.00009 | 0.39081 | 0.99972

107*| 24 |0.44376 | 0.00009 | 0.45002 | 0.00011 | 0.54998 | 0.99979

48 10.35138 | 0.00007 | 0.35172 | 0.00013 | 0.64828 | 0.99981

8 10.00029 |4.61E-07| 0.00193 | 0.00024 | 0.99807 | 0.99842

10°% | 24 |0.00005 8.22E-08| 0.00041 | 0.00021 | 0.99963 | 0.99849

48 | 0.00003 (3.31E-08| 0.00017 | 0.00019 | 0.99983 | 0.99874

8 10.19577 | 0.00023 | 0.96169 [9.17E-06| 0.03831 | 0.99882

1074 | 24 |0.24562 | 0.00019 | 0.94442 | 0.00001 | 0.05558 | 0.99921

48 10.27315|0.00018 | 0.93332 | 0.00001 | 0.06668 | 0.99933

o 8 10.05275|0.00015 | 0.61622 | 0.00009 | 0.38378 | 0.99721
10°° | 24 |0.04438 | 0.00009 | 0.45386 | 0.00011 | 0.54614 | 0.99791

48 | 0.03514 | 0.00007 | 0.34797 | 0.00013 | 0.65203 | 0.99807

8 ]0.03388 | 0.00024 | 0.99638 [8.69E-07| 0.00362 | 0.99294

1074 | 24 |0.04469 | 0.00021 | 0.99429 |1.17E-06| 0.00569 | 0.99544

001 48 1 0.05112 | 0.00019 | 0.99357 |1.25E-06| 0.00641 | 0.99621

8 10.01958 | 0.00023 | 0.95901 [9.85E-06| 0.04099 | 0.98823

10°% | 24 |0.02456 | 0.00019 | 0.93831 | 0.00001 | 0.06166 | 0.99218

48 10.02732 | 0.00018 | 0.93098 | 0.00001 | 0.06902 | 0.99334

¥ 5. MASTER-2009 =4 &
ojz| &
EEZ5+ Hs

19l 259 3T EFT] A

2l =25t

For| Brovee | Dlica| Nooan | Noved | Mevved | Noves | Tewres | Fra
8 [0.84046 | 0.00010 | 0.56951 | 0.00008 | 0.43053 | 0.99987
104 24 10.62939 | 0.00008 | 0.39292 | 0.00013 | 0.60711 [0.999991
48 | 0.42288 | 0.00006 | 0.28221 | 0.00016 | 0.71792 | 0.99994
1 8 0.00562 (8.350E-6| 0.04691 | 0.00017 | 0.95309 | 0.99846
1072 24 | 0.00484 |7.790E-6| 0.03738 | 0.00020 | 0.96261 | 0.99841
48 |0.00451 |7.220E-6| 0.03312 | 0.00021 | 0.96687 | 0.99839
8 0.34909 | 0.00017 | 0.95702 |7.700E-6| 0.04297 | 0.99951
1071 24 | 0.43591 | 0.00019 | 0.93988 | 0.00001 | 0.06014 | 0.99958
48 | 0.48339 | 0.00021 | 0.92869 | 0.00002 | 0.07128 | 0.99963
o1 8 0.08405 | 0.00010 | 0.57121 | 0.00008 | 0.42878 | 0.99883
1072 24 10.06294 | 0.00008 | 0.39518 | 0.00013 | 0.60484 | 0.99874
48 | 0.04229 | 0.00006 | 0.28397 | 0.00016 | 0.71602 | 0.99853
8 |0.06142 | 0.00018 | 0.99577 {7.700E-7| 0.00419 | 0.99702
1071 24 | 0.08089 | 0.00021 | 0.99399 |1.280E-6| 0.00596 | 0.99739
48 | 0.09246 | 0.00022 | 0.99288 |1.590E-6| 0.00710 | 0.99762
001 8 0.03491 | 0.00018 | 0.95781 |7.740E-6| 0.04220 | 0.99502
1072 24 10.04359 | 0.00020 | 0.94007 | 0.00001 | 0.05986 | 0.99537
48 | 0.04834 | 0.00021 | 0.93039 | 0.00002 | 0.06964 | 0.99571
E 6. MASTER-2005 =4 & &&%!t
ofz| M 559 Fur|sF7| ¥
EE5 T Hst
Roir| Provee | Dtica | Noan | Noved | Tevea | Noes | Teres | Pra
8 [0.52211|0.00021 | 0.78598 | 0.00005 | 0.21402 | 0.99962
104 24 10.56241 | 0.00015 | 0.70234 | 0.00006 | 0.29766 | 0.99973
48 |0.56505 | 0.00013 | 0.64754 | 0.00007 | 0.35246 | 0.99976
1 8 0.00311 [7.21E-06| 0.02833 | 0.00025 | 0.97168 | 0.99768
1073 24 10.00216 [3.48E-06| 0.01601 | 0.00021 | 0.98399 | 0.99839
48 |0.00167 [2.49E-06| 0.01202 | 0.00021 | 0.98798 | 0.99851
8 0.13475 | 0.00025 | 0.97966 |5.18E-06| 0.02034 | 0.99815
1074 24 | 0.17238 | 0.00021 | 0.97035 |6.44E-06| 0.02965 | 0.99878
48 |0.19386 | 0.00020 | 0.96442 [7.38E-06| 0.03558 | 0.99897
o1 8 0.05221 | 0.00021 | 0.79058 | 0.00005 | 0.20942 | 0.99614
102 24 | 0.05624 | 0.00015 | 0.70676 | 0.00006 | 0.29324 | 0.99727
48 | 0.05651 | 0.00014 | 0.65135 | 0.00007 | 0.34865 | 0.99761
8 0.02173 | 0.00026 | 0.99824 |4.52E-07| 0.00176 | 0.98822
1071 24 |0.02885 | 0.00022 | 0.99708 [6.33E-07| 0.00291 | 0.99246
48 |0.03312 | 0.00021 | 0.99696 [6.33E-07| 0.00304 | 0.99373
oo 8 |0.01348 | 0.00025 | 0.97533 |6.33E-06| 0.02467 | 0.98143
1072 24 | 0.01724 | 0.00021 | 0.96903 |6.76E-06| 0.03097 | 0.98773
48 |0.01939 | 0.00020 | 0.96415 |7.47E-06| 0.03585 | 0.98964
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E 7. MASTER-2009 =2 & &&%
OI.E|EI-°|A-I 5_<Z°| 2]
53 W3

k.| P NP N

o.r| Leiace tea | Neyman | Nered | Tered | Nepes | Meyres

Fra

8 | 1.05384 | 0.00017 | 0.77378 | 0.00005 | 0.22621 | 0.99978

107*| 24 |1.12719]0.00018 | 0.68206 | 0.00008 | 0.31788 | 0.99982

48 |1.12479 | 0.00017 | 0.62401 | 0.00010 | 0.37601 | 0.99988

8 |0.00269 [2.230E-6| 0.01019 | 0.00022 | 0.98979 | 0.99924

10°% | 24 |0.00036 [5.010E-7| 0.00195 | 0.00026 | 0.99812 | 0.99864
48 | 0.00031 4.390E-7| 0.00163 | 0.00027 | 0.99841 | 0.99858
8 |0.27651 | 0.00022 | 0.97759 [4.940E-6| 0.02241 | 0.99919

107 | 24 |0.35337|0.00025 | 0.96861 (8.110E-6| 0.03143 | 0.99931

48 1 0.39719 | 0.00026 | 0.96232 | 0.00001 | 0.03769 | 0.99944

o 8 10.10537 | 0.00017 | 0.77531 | 0.00005 | 0.22465 | 0.99836
10°% | 24 [0.11271]0.00018 | 0.68304 | 0.00008 | 0.31702 | 0.99841

48 0.11248 | 0.00017 | 0.62511 | 0.00010 | 0.37491 | 0.99853

8 10.04475 | 0.00023 | 0.99778 [5.030E-7| 0.00223 | 0.99503

107" | 24 |0.05940 | 0.00026 | 0.99681 (8.430E-7| 0.00320 | 0.99559

001 48 1 0.06818 | 0.00028 | 0.99632 |1.010E-6| 0.00366 | 0.99601

8 |0.02765 | 0.00022 | 0.97762 [5.070E-6| 0.02244 | 0.99202

107% | 24 |0.03533|0.00026 | 0.96871 [8.250E-6| 0.03128 | 0.99279

48 | 0.03972 | 0.00027 | 0.96303 | 0.00001 | 0.03704 | 0.99334

NORAD 7t2271E o] §3te] olg]&d94d 2359
FE 397E F71E 24T &, A9 7|3
¢t mld NORAD 71221 A9 $FEAEx
olg] F94d 2599 AYE FAHE ALt
FEE 9 2H EA AFE stk o,
FE38E2 STKY AdeAT®E o] g3l A4+
Fom, Agd"H FHALE HY FEIEEA
Alfono &2][18]2 AF&3t4.
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n Y T n S e V(n—i) o i)
A=Y erf -
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