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Abstract

This paper includes the development and operational status of the space object collision risk management
system operated by the Korea Aerospace Research Institute. Currently, it monitors 6 low-orbit satellites
and 3 geostationary satellites for collision risks 24 hours, enabling prompt collision avoidance maneuvers to
ensure safe and stable operations. Since Chinese anti-satellite test (ASAT) in 2007, the monitoring of
collision risks between space objects and operational satellites has been taken seriously, leading to the
development of various collision risk management systems to respond quickly and efficiently to such
situations. This paper provides an introduction to the space object collision risk management system
developed from 2007 to the present, the current status of artificial space objects around Earth, and the

system currently in operation. Additionally, it outlines future prospects and plans for the system.
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Fig. 1. SATCAT catalog data statistics. SATCAT, satellite catalog.
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Fig. 2. Space environment analysis for the low orbit operational satellite.
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Fig. 3. Space environment analysis for the geostationary orbit operational satellite. KARI,

Korea Aerospace Research Institute.

https://www.jstna.org | 283



https://doi.org/10.52912/jsta.3.3.280

0 coms - COSMOS 2526 JosaT M- Gk-2A M LAOSAT-1 -Jl- RADUGAL7 | ¥

INTEL29E EUTE25C
v

ENRIEE S A

19.07-1100
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Fig. 5. Gabbard Plot of FENGYUN 1C Debris. Plot shows the apogee and perigee of each
piece plotted against its orbital period [7].
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Fig. 9. KARISMA System in KARI. KARISMA, KARI space debris collision risk management

system.
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debiris collision risk management system.
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Fig. 11. CA-FAST main window. CA-FAST, conjunction assessment flow automation support tool.
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Fig. 12. CA-FAST Il main window. CA-FAST, conjunction assessment flow automation

support tool.
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Fig. 13. Development history of conjunction assessment tool for KARI. ACAS, automated
conjunction analysis system; KARISMA, KARI space debris collision risk management
system; CA-FAST, conjunction assessment flow automation support tool; KARI, Korea

Aerospace Research Institute.
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Fig. 15. CA-FAST Il data display window. CA-FAST, conjunction assessment flow auto—

mation support tool.

cafast2_alarm_group00
EAME EH - KOMPSAT 3A,
2023-08-09 01:47:23 (UTC)
- Name: SKYKRAFT-1B(55058)
- TCA: 2023.08.11 11:32:54 (UTC)
- Min.R: 595m
- Radial: 278.3m
- SumCR: 95.97

. - Pc: 0.00E+000

~ -CDMNo:2
“‘% =No 1. 2023.08.08 : 467m
5‘:& =No 2. 2023.08.09 : 595m
% | DR AE U - KOMPSAT 5,
| 2023-08-09 01:47:15 (UTC)
| - Name: STARLINK-5798(56040)
| - TCA: 2023.08.09 08:58:10 (UTC)
- Min.R: 444m
- Radial: 2.3m
- SUMCR: 24.202
- Pc: 4.16E-003
- CDM No: 1
=No 1. 2023.08.09 : 444m v

Fig. 16. CA-FAST Il event alarm function. CA-FAST, conjunction assessment flow auto—

mation support tool.
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Fig. 17. CA-FAST Il visualization window. CA-FAST, conjunction assessment flow auto—

mation support tool.
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Fig. 18. CA-FAST Il trend analysis window. CA-FAST, conjunction assessment flow auto—

mation support tool.
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Fig. 19. Fine assessment example for KOMPSAT-3A.
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Fig. 20. CSpOC request window. CSpOC, Combined Space Operation Center.
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Fig. 23. Statistics window — conjunction event ratio w.r.t operation status.
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Fig. 24. Collision avoidance maneuver map for minimum range.
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Fig. 25. Conjunction assessment for CAS—1 for COSMOS 1408 breakup debris.
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Table 1. Recent statistics on conjunction assessments

2020 2021 2022 2023. 07
Number of data 50,630 25,744 96,064 145,269
Number of events 8,300 4,585 12,877 22,153
Fine assessment 57 118 279 290
Collision avoidance 2 2 1 0

CSpOC data
distribution criteria
changed LEOLABS

Note - (information information -

distribution only in received
high-risk

situations)

CSpOC, Combined Space Operation Center.
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