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(B=) 218 128 23 M7| HAH MES oH LAFSH Shijian-21 #1482 0/&3510
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22) https://www.airbus.com/en/space/in-space-infrastructure/removedebris
23) OFAIOFZHI, s 'RFM27| YA 30| E7t 3152 =2 0lR{2etSer](2022.02.18.)
24) OIAOFZH|, [H=]sl=E 8 27| BRECK2023.01.06.)
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[22 10] 22(Net) 7|2 ¥

o (& (Harpoon)) RENM @3 #H A7|ZHOZ O|FHT HAAHS Sdlf JHHO0| T

—
olon] 93 UolN A5 E3t 4BHO2 43

- (Airbus, Thales Alenia Space, §&) '181 RemoveDEBRIS  UFE Edl RF M7|12
LG | {Ist 2a OF, th7 &g & ZEMEQI 471X ADR 7IES 22 AgI0) 4525

(33 11] Z4&(Harpoon) 7|& 7HEE

* £X : ESA EI0[X]|

o (2X E(Robot Arm)) ZLHLI0IA ELSHA ANY SO HA 7|22 RE(AHA)L
folLtet= ol 7lss 8ol RF X7 MAE A= A=
X gEluEhs 27d0 A Eo] = - 1R 23S 9% Vel 2R Es ¥
(ADR 71 & L& (Net) #11)
- (Harbin Institute of Tech., =) '16@ &= ot I/t EX S 0|88 3
M7 ®HAH 7152 HE5| {loh HEE Aolong-1 &S EAR0)

- (YERFATHEKARI, tietl=) "6 2% T AE{ | XYAIFZZA(KARICAT)E JHE
of0] Xl 2rd0Mel 29| 23 X272 FH = H2ol= Algle 85

25) https://www.airbus.com/en/space/in-space-infrastructure/removedebris
26) Spaceflight101, China’s New Orbital Debris Clean-Up Satellite Raises Space Militarization Concerns(2016.06.29.)
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664 ~ 801km &2 H=E
22 MAHsk=

HXol =22
* Vega Secondary Payload Adapter

1

[ 12] 22 Z(Robot Arm) 7|& YT
* ESA EH0[X|
(ZOHE(Sling)) O1=2] Texas A&M OfstulOfN & 7|&2 Mot TS TSROt
e d30HE= 2e10| oH2
- (Texas A&M CHst, O|=) “13E0| 2F M7] HAHE gt ADR @Al & EHOHE
(Sling) 7|2 Mo & ¢15129)
(28 13] Z0fE(Sling) 7I& HEx
* £X : SPCACE.com ZH|0|X|
E20= SR0IN Thyol 9%
2

Hi

= HA 7IE2A,

o (XA (Magnetic)) LZ20Al Al=5F
SHE F0 HOE 087K 43
- (Astroscale, €&) 1390 A Xx=Z 2F M|7| HAE HROZ 3Mol| o A

YR

e, LFMY7| AH0 et 2A| QA R2]9f tHx(2021),

)

28) Missel, Jonathan William, Active Space Debris Removal Using Capture And Ejection(2013), Texas A&M

University
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X 21 3¢l ELSA-d™ 9144S ASEAlaL 22\ oll = dol 2 & 7HEe
AL AaxHor 3

* End-Of-Life Service-Demonstrate

[22 14] XtA(Magnetic) HE=
* £X : Astroscale EH|0|X|

MOl ¢ OfF)

o (H7|8 FAE(Booster)) M 7IE0 e HE2 MIAIZAXIZ

TIE|R| e ZOR 2

[2& 15] H7|& EAE(Booster) 7|2 HE:

* £X : ESA EI0[X]|

o (@I0IX 2(Laser Beam)) XIA0l BIXIE 0IK AAS) E= 2= B7I0IM 20IKE AL

QAT NS HIRIGION SF MRIIS HHE 4+ U 71

- (NASA, OI) '90HITH2E] XINOIA 2|01XIS MAZ(LEO)N Q= 1 ~ 10cm 2719)
Sz M7 ZAIGIO 2R S ®Z AT T UM AZATI7| 9Bt

ORION ZZHE7J} TIsH Z=30)
ARl = HHok=

&E|7I01| M HEE B
S AUZ|QE UH3D

- (JAXA', @&) 1539 2{0|XE 2
TN totr| 2fet

Jlgg A+t S0l AL 23H0= ¢

29) Astroscale, Astroscale’s ELSA-d Mission Successfully Completes Complex Rendezvous Operation(2022.05.04.)
30) NASA, Project ORION : Orbital Debris Removal Using Ground-Based Sensors and Lasers(1996.10.)
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* Japan Aerospace Exploration Agency(¥¥-9-5=8-g A7k F)

- (ESA, R8) 800km 22| H=0 H0|X A|AR NS HiX|oIH TE29| O|NE
ARSI F M7|9] L2 ZAB/A|7|I £HS HEAZ|= S T 532
- (Roscosmos, 2A|0h) X7+ MHE(LEO)Y U= 2F M7|E XM 19| 20X

X (Laser Cannon)Z XMHst7| {Ist 7|asS i &33)

[22 16] #H0|N &l(Laser Beam) 7|& HEL
* EX ¢ ESA ¥ ¢7|C{I|of EH|O|X|

o (HE(Foam)) atst 2EE 0|&3tH 2F LY 7|E MHY 5+ U= 7I&
- (StartRocket, 2{A|0}) 22| Z(Polymetric Foam)g 0|&3l 2F M|7|2 XMoo=

7|&2 JHYot= AEEYOZM, ‘ZEOE2|7HX(Foam Debris Catcher) 2182 2304
LA O34

(22 17] A&E(Foam) 7I& HEk

* £ : StartRocket EH|0|X]|

31) JAXA, [Laser Debris Removal] Thrust Measurement Experiment For Space Debris Nudging(2023.03.24.)

32) Liam Pieters, Ron Noomen, Space-based Laser Ablation For Space Debris Removal(2021), Delft
University of Technology

33) New York Post, Russia Reportedly Built A Laser Cannon To Blast Space Debris(2018.06.13.)

34) Forbes, We'll Clean-Up Space Junk Using Sticky Foam ‘Spiderwebs’ In Orbit, Says Russian Space
Startup(2020.06.16.)
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S BHECE 23 MYJ|E AAUSH | AT =20| QIF7L of HI' AR
HNELT ACH, A7 [H0fM MMok= 710|=2R1S HIZCZE =78 JIES -8

U

e "ADC" 7}0|=2101(2002), : UN 7{0|=2tQ1 THH| FLR|&Q1 4X|QF HH10] HEHE| 0] QU0
2k Eo QF|BOIN K| JH0|SRI9I2 MAEEHSD ARl M B 4 s BEOH
x 9= 2294 7] 24 193] (Inter-Agency Space Debris Coordination Committee)

H 6) IADC 7I0|E2IQ! W 2 LHE(47H)

= F2 U8

1 |- dY 28 5 2 47| tiE Hgt

2 5 22 107 0I5t 5 HE A IE JHsN AS

3 |- H7I8 90% O, X7 KHEIQ Al OIF AIME 10 S UL Z2 = H7|

4

cHE o 5= X

o TR M27| FZ 710|=2t21(2007), 1 UN COPUOS O QIRE LisH ORHsH 2% £50|
1

0|0 & £ UAL=E &A XFZ MA[CIHCLE, MAMOI LHEO 2 A-E0] QT —HHA
HAH AL520| AUSS HAIZD)
x - F7ke] H3lA o]g 93] (Committee on the Peaceful Uses of Outer Space)

(B 7) F K&7] 42 7t0|=2fel W 2 WE(77H)
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g & iEkls 227 Mgt
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35) IADC, Space Debris Mitigation Guidelines of the Committee on the Peaceful Uses of Outer Space(2007)
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e "ISO" BZ 24113(2011), : RF AAE OO RF M27] AUS QI8 7|&X0I
27 x71g i CIGREINED
x A =3} 7] (International Organization Standardization)

(B 8) ISO EZ 24113 =2 WE7M)

e z2 U2
- HAZS XHZ0IM 2513 014 HSX| YORME BALE 5 2F 7| tiE X
A 2 TOLZ(Pyron) HE IO Tmm Olel 93 MAI| By wK

- DO1FQI I3 2X| ¥ 2RI I #=E 10° 05t

1
2
3
4 |-/ 988 242 0.9 0]y
5
6
7

« MX|IHZ(GEO) E5¥Y 0|2 H7|
* HH=(LEO) ESFY Lo AF & = 259 O|Lf XE FX|
X]

X XRXA &
NEEr A

c Al MEY Al ARSES 2 72 Fali

o TR MO M| 22 AT(2023), 1 MHZHIZWEF)S ESAY BEOZ 92 M7|7)|
H7Het RRIE 71, W, 2 SOl Tioh M22 710|S2101S WHBIION, 59t S
2770 7190] oY WS X|X|otH Z=25HICt D AEH37)

x A Al 74 A =2 (World Economic Forum)

% AAE(LEQ) A k= 19144 PMD MRS ® 95 ~ 99% 9] AA 435S ©X
skl - 5 59 ol #HY| T& Al

H 9) WEF F Mg|7| ZZ a0 MEst 7I”Q277H)

* AIRBUS * D-Orbit * OneWeb * Avanti Communications
* Akash Systems * EchoStar * OHB * NorthStar Earth & Space
* Astra * Exolaunch * Planet * Slingshot Aerospace

7|¢% - Astranis * GHGSat * SatSure * Thales Alenia Space
* Astroscale * GMV * SES * The Aerospace Corporation
» Axiom Space * Honeywell * Spire Global * The Exploration Company
* ClearSpace * Hydrosat * Voyager Space

e 0] Q0= @F MY7| BLUS Tt 710|=21212 OFL X2t MX|HZ(GEO) FHel =
34 HSE Qaf HIARE HMAISH TITU-R S.1003.2(2010),= =X4

x A A 7] F A1 A gH(International Telecommunication Union)

36) 1SO, 1SO 24113:2019(Space systems — Space debris mitigation requirements)(2019)
37) WEF, Space Industry Debris Mitigation Recommendations(2023)
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S AP BED 9F M| TR HMS S(1903)3 B, SF M27| ZUS Ut
AR Q= HMI KNS Xi& UESID IO, Bt 2710 S U] X3 o

o 2211 420l 914 971 DINYU(ASAT)Z X=2| 2 Q2/0l0] IS UHAIZ 4 QU=
A2 902 AAJSH| QZCH: SO HTNS UEOH, Of2(3t XIS BAK Peo2

sRi5h7| 9ol B HS £

x A 24 nAFL(ASAT) S Hf35haL HIAES o 7H A 3l9R) = 22 7|08 1]=1(343]),
2 Alo}(343]), T=r(103]), A=(23])39

* Direct-Ascent Anti-Satellite
o "B 72/(2022), : £ HUSHIQIIE HHS(LEOIM 2 B9 40| Y2 o4z &
H7|=7|7HK] MHA=H HE 5 Uz 7172H= 25H0)A] 5HOE TSt Ag YH40
* 5-Year Rule
o "It Y= RIS Al AE(2022), 1 RF MY J|Z Qlt YHS HAHSH| Yol @F
M7 BLEHY 2 HAH S UFE o Al £ JE BX 3 7|29 35 0| EQolH,

AHHORE HAS QF4

* National Orbital Debris Implementation Plan

o THEXIATISAE (2023), 1 Y S % SEZRFINASAO| I Fe7lE o 8zt
7141t BRGH0) 93 M2Y7| M I3t T2IUS RX6D VAT XHS A 48
U INHE AS ET42 (237.28 £ MY I, 51Y AR

* Orbital Sustainability Act(ORBITS)

o T2 TREFAKF-3L0ME ZH 7Y LHO| QUE|OOF BT FYH= S 7l
MATT} 52 ADR A2 OFETIRIE S8X0(X| 240 7IHOR HASHORITIT 21
20 PMD Al0fl O3t 9 M2|7| ZUT KOINS| @F MA7|Z FXH=E| Y5

* Space Policy Directive-3

38) THE WHITE HOUSE, FACT SHEET: Vice President Harris Advances National Security Norms in Space(2022)
39) Brian Weeden, History of Anti-Satellite Tests in Space

40) Federal Communications Commission(FCC), Space Innovation IB Docket No. 22-271 Mitigation of Orbital
Debris in the New Space Age IB Docket No. 18-313

41) The Office of Science and Technology Policy, National Orbital Debris Implementation Plan(2022)
42) S.447-118th Congress (2023-2024), "Orbital Sustainability Act of 2023, or "the ORBITS Act of 2023,
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* European Code of Conduct for Space Debris Mitigation
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7l 80| = 240 0|X|= FEA2 FeE 185l¢ 0|2 &A3tolHA L s F0f0|
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Airbus |+ XIFIE{0] 710|=21Q10] T3t ZES 2013HSE AXBIROD] IYA CNES, ESA® 2014L415E

(i) | =EANo= ol Alx

* EX 0 YYT(KARD, *F X7 FdS AT #EH-FMA 1E(2021.8) MY

43) https://www.esa.int/Space_Safety/Clean_Space_Projects_and_Core_Activities
44) https://cordis.europa.eu/project/id/687500
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* United Nations Office for Outer Space Affairs
o "R JI2AE(2023), 1 R S7tQ] E&0| 7ISE= UE QRS OfE BtES EiEs|

20| HQoIH 11 & RFulSHR| X 3 MV IS Kol | PIe CHAY 00| ottt 2LH40)
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» Commercial Removal of Debris Demonstration
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* NATIONAL STANDARD of the Russian Federation GOST R 52925-2008

45) NEFTFHEREBIEHEEERE, AR—XTF 7 IZBET 58S TE9IR5H)
46) FEFRERAS, FHEATEGHTE 6&F 6/1 13H)
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49) Linkedin, Active Space Debris Removal Market Size- Industry Trends, Share, Growth, Opportunity, and
Forecast 2023-2030(2023.04.10.)
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50) Spacewatch.global, D-Orbit signs €2,2 million space debris removal contract with ESA(2021.09.09.)
51) European Scientist, European consortium develops way to remove space debris(2022.05.17.)

52) Payload, ClearSpace Closes €26.7 million Series A(2023.01.20.)
53) Spaceradar, 2{AOf, “@FMA7| M2lE o FI 021 i 112 F7(2023.04.16.)
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55) U.S. Government Accountability Office(GAO)(2015), Space Situational Awareness: Status of Efforts and
Planned Budgets

56) Brian Weeden(2017), US space policy, organizational incentives, and orbital debris removal, The Space Review
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