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Abstract

In the era of New Space, satellites for performing on-orbit serving (O0S) missions are being developed,
and companies are emerging to provide services by developing space robot satellites, space robot arms,
and space robot rovers. Various missions for servicing in orbit include failure repair, refueling, towing,
component replacement, and space construction, and to perform this, robot satellites and space rovers
equipped with robot arm payloads must be developed. The development of space robot satellites that
perform on—orbit serving missions is carried out by various companies and institutions overseas, but there
are not many in Korea. In this paper, foreign companies that develop space robot satellites were introduced
and organized, and technologies developed and applied by foreign companies to develop space robot

satellites were described.
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" R ol Ade] F2 AUE b 95 228 ol BT 22
% 35 2ol 2 9] QS 21 Y BT SIS

ZoMe 5 2R 5 2 9 95 2RE sk Sie] A 9 71%‘%01] gk
27N BN AR lestle, 3ol 27800 AsklE dAlEe] 5 2R, ¢

Z 26 9 93 g5.9 /st o 5] $Q5614 283t 7]&0] F9lQ1%] 7|&stgith
B =00 gFolojA /e gl 93 gE 9 1 93 g1 59| i AE A8t
o 9z 23X o9 sulelEls I YASS 5t N WS AAE BaA} sk
2. 2F 22 24 olie] g e St
2.1 GITAI[1]

2.1.1 YA 24
GITAR= L29] 95 7 25 ARE]] 7|YPoR, fftl 97 /TS Rt ohea] =25
T gl o5 ZHE Tdeke 929 AREY 7Yl

2.1.2 712 HIE R MH|A
GITAICIA 7Rt A& ofEiet 2t

- Inchworn Robot

: A ZH(Inchworm Robot)} B "doftt=" 19| ol 42 AR8sto] ¢
F A7 2 AoIA ookt A4S s¥T & 12H, hand FEo] WA 7Hs5te]

ot =7 AR 5 A=(Fig. D).
: Zo] 2m, DOF7 +2, %¥& & 1= A& o|#HE|(grapple end effector), AloI(RH&/<

Z‘lﬂ -—l—o)-

N

- Lunar Rover
. GITAI Lunar Rover= & 2AF 9 olmz} JfikS 98] AAE Adk 28 A|AdHQ] &
B et AP BT 5 Y=E AR, Azte] AY glolE AeHo
2 2= 2 91(Fig. 2).

- S2 Robotic Arm System
: GITAI®] S2 23 A AL 24| 95 A AN International Space Station, 1SS) 95
ofl A Xﬁ@i Zsot, 29, FAES, AR AL 3L 4= dS(Fig. 3).
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Fig. 1. Inchworn Robot.

Fig. 3. S2 Robotic Arm System.

GITAIPIA s=3ske AB|Ae ofefieh Zot.

- Space Station Support
. GITAR= A3E 25T AAFS of8sto] A FHAZHS) E AAZLEO)S] 4
8 2FAAA | VR(intervehicular robots) @ EVR(extravehicular robots) AJH|AS

xﬂ S}

.

o
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DTIEE e o]dE'7t Q= GITAIY] A 25 T2 " HA 1w 28, ¥HEA<1 70
g, ol% o2t W AglolAd E, AA 9 48], EVAGhuman extravehicular

=
activities) A/ 71 P4l A% A °Jﬂr &2 E 58 Zopl dieh WS 2Askd

- ISAM Service
: ISAM(in-space servicing, assembly, and manufacturing) 48],
Do AHIAE BEl g 58 8 A, AAL £, AR, 85 287 AA e
A, 54 A4 T TR AHIAE ASE 5

- Lunar Exploration
D EAF 2 2 g 2R E85te] 2 V1A dES SRt /e 5, BR kE
20 A, @ WA A2, AYSARS/EY 5 e 2 4 s

2.2 Maxar Technologies[2]

221 A LA

Maxar Technologiesi= W= E22H 20| 2AE & &35 2 49 4} 719z, 914,
A g7t R A 2R gt 71eE sk AxAQl SAtelth Maxare 5= BAL e
W AEA B 95 FHARE Q1R Tt 2R 7Sk 910, NASAS HIESt of2] A+
LA 71 FEsto] o4 AR Ha, 29 2 F AQdS 9% 2R AAE AL 5 o
et 5 AFE Aot Sk

A= SUMOER= Q3940 ©AE FREND 252 A&t SSL(Space System Loral)
olgh= At & IJAte] AU

222 7Y HE ¥ MH[A
Maxar TechnologiesollA] =8ol= AH|AE oo} 2t}

- Mars rovers 2%
Z oA 7He] 33 =Y 2 AEA ERTE JFoIoH, o] 2R 3 EHOA
o] 'L A= AF, 4 AdE SoHFig. 4).

: Spirit, Opportunity, Curiosity, Phoenix, Insight, Perseverance 24 & M €Al 45

oA AFEE ERES NI

: Maxar= NASAZ} F3451= OSAM-1(On-Orbit Servicing, Assembly, and Manufacturing)
AT ZRAEL 91 ERAE HABu)Lt XL A5 Fig. 5).

: Maxar+= SPIDER(Space Infrastructure Dexterous Robot) 2542 7idsto] 2-520)A]
g 12ES 2HM= 71eS N Sl U2Fig. 6).

https://www.jstna.org | 321



ox 22 9N Y U Jlz 58

Fig. 4. Mars rovers Robotic Arm.

Fig. 5. OSAM-1 (Restore-L) mission concept.

_— y..w—.n\-'-w-#*‘
S _

Fig. 6. SPIDER Robotic Arm.

322 | hitps://doi.org/i10.52912/jsta.2024.4.4.318



J. Space Technol. Appl. 4(4), 318-339 (2024)

2.3 Motiv Space Systems|[3]

2.3.1 X A

Motiv Space Systemsi= 2014%0] AYE vl=r AE|EolF iAol BAE & 95
23 35 9 w4 Ao Aad A slalo|ct, NASASH JPLe] 8 wtEYR, Sk gl 2
oS 9ot =R 44 9 ARon o RREe sy mHlA ASe A B
= A= st

232 L HE 2 MHA
Motiv Space Systems®l|A] 7idgt AlFak =3 sl= AH| A= oo} At

- xLink Robotic Arm

EEY 3G 28g Aa"og tokst &3 QEo| {5k A8 & 9o
NASAS] OSAM-2(Orbit Servicing, Assembly, and Manufacturing-2) H]Ao]4 3D =
A B AR S wiA] k= A BN Fig. 7).

- ModuLink
 TE9 mESh U BIL /R 958 2R ArdoR So) W WA, 38, 95 2
T A
T

A7 AA, Az, AJ] 9 A5 782 5 U=(Fig. 8).

- Mars 2020 Perseverance Rover 2% &

: Motivoﬂ olafA =]l om, NASAS] Mars 2020 Perseverance ZHof| ALgH 32
X I=, oM 3199 A& o ¥ 24 AQde e 2.1 m 4o]9 5 ARE BR
o, 3—&6} A8t T REEL AAsly 9lom, 23] sHA AL ZES 2 Qi
5 AA=30=(Fig. 9).

”-

v

Fig. 7. xLinx Robotic Arm.
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Fig. 8. ModuLink Robotic Arm.

Fig. 9. Mars 2020 Perseverance Rover Robotic Arm.

Motivie OSAM-1 Y& Z2AEE | 15 2H Alo] AR A& Algste] 25T
o
|

=]
AU T A AL AolERe o FAT AL Ak

2.4 Astroscale[4]

2.4.1 YA L

Astroscalei= 20138°] AHE A& ZAE & A=, 50149 A% s Ed
A gt A Wi AH|s ERFS AT A5 8 9F Al AR A4, AT
49l 28 = B 5 S| AA e} A2 ARAE AlSd A AAEcE o X
A fES S0l S SHAZIH, A AETES =ol7] fIt FAlZol1L & 7hsdt

al
E2HE A 5 ek

] (1

¢

242 712 HE R MH|A

AstroscaleollA] 7jst A3} =8sk= Av|AE oh23)t 2t
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- End-of-Life Services(EOL)

: EBLSA-d(End-of-Life Services by Astroscale-demonstration)= A4 %9] AL ¢
T sl AA 71e A AFE, A7) BA 7ES BESto] A= A5 AH|Ao
483 7eE 35T

: ELSA-MZ th5 SEo|IES U0 & 3t A|A A8|AR, o7 914
A Ast] AHIAE AFD 4= ={Fig. 10).

filo
et

Ao YR

- 5= o|E32 A|A(active debris removal, ADR)
: ADRAS-J&= 2 JAXAS} E3sto] H7|E A& 27 dAE AASH] st dFold,
20250 AlRFE 4.

- 1 HA*Klife extension, LEX)
© Astroscale 1] =S} FEloto] A W A8 B 91 Jdstar glow, 9149

Se A AT AR BF AUIAS AT

- COSMIC(Cleaning Outer Space Mission through Innovative Capture)

PR 95 2] 23 TEE E8ote] 97 297 AAE SR 9 B8 A A

=2 O v

H|AE A53KFig. 11).

Fig. 10. ELSA-M mission concept.

Fig. 11. COSMIC mission concept.
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2.5 MDA(MacDonald, Dettwiler and Associates)[5]

2.5.1 x| AN
MDAE 7iutto] EARE 1L Y= 5 71 KR, &5 2582 9 319 7|& 7idolA
AAER] A5 7190t} Canadarm 2R A2 E 7fdsto] 95 7 9 & AH|AE

Sagstgon], AwA Al 9 2448 914 ddols BRAES Sgseict

2.5.2 i HE W AMu[2
MDACIA 7t AFat} pefoke AH| A= ofefeh 2t

N Al AN

- Canadarml — 34 &2 Shuttle Remote Manipulator System(SRMS)°|H, 7Lt}
NASAY] S5GEA 2 T0HS 9ol 7S Hxo] 5 =T,

- Canadarm?2 — IR SFHAISS)ONA A== 17 m Zole] 2FE=, Canadarm19]
T&Aon, 2001 95H FA7HA] -8 5.

- Canadarm3 — Canadarm3+ HUcF-F=HCSA)2} MDA 352 & it 521 XAIh
= 2587 A2, Canadarm3+ Canadarml13t Canadarm29] &
& HdE oS R AT t 58S 25 A

- Dextre — "Special Purpose Dexterous Manipulator'2h= 0150 2% I&A glom,

o

2] ML Special Purpose Dexterous Manipulator(SPDM)Y.

R LBy
- 5 25 9 Qlae} AH|A(Fig. 12)
: Canadarm 1 — NASAS] 5924 T2 19 9j5) 1981 AR E 2011A7H4] ALSE.
: Canadarm 2 — ISS9] FAI <, gH] A2 9 94 &7 A 59 vt Ade o
: Canadarm 3 — NASA®] 24} Alo]EFo](Lunar Gateway) ZZAEQ] Asto g HA|g]
o, g ALs B 95 AARCIA ARE 4.

: Dextre — Canadarm?0]] F-&}=]o] ojd] 22 248 4=34(Fig. 13).

Fig. 12. Canadarm 1 (left), 2 (middle), 3 (right).
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Fig. 13. Dextre Robotic Arm.

2.6 Northrop Grumman Spacelogistics[6]

2.6.1 X A

Northrop Grumman Spacelogisticss 94 4 A% 9 F AH|A £24S Al 5-dk=
Northrop Grumman®] ASIAlole}, 1ol 58 AP 7oA tleket AHIAE %
Yot olol AAS 22 7122 st ek

2.6.2 L HE L MHA
Northrop Grumman SpaceLogisticsOllA] 7]ESt AlE3} S=8fsl= AH]|AE offjel Ztt,

- Mission Extension Vehicle(MEV)

: MEV-1 — Intelsat 901 $1872] =7 &3l Y149 82 Aok A WA =22 A
HA A5 Aoz 3t 17 91449 A= Aol 9 A FAIE A8 AA1E
(Fig. 14).

* MEV-2 —1S-10-02 91/87+e] =& Bl 5Let 7162 AlgstH, 5 &<t 91441 &
29 Az 29 o4 94 BT Se Rkl BaA e o of
ool A8 5 e

- Mission Robotic Vehicle(MRV)

: MRVE 7]&9] MEV A4S 7Hto g 7fdteglon, o BEsh &5 AulA Zde
22X 914do] Y, S, Aui], &4 Tl A

https://www.jstna.org | 327



ox 22 9N Y U Jlz 58

- Mission Extension Pods(MEPs)

| MEPE 43 9140] 2Rl 9149 A= Aols AUshs Aulg A Aula.
3%

MRV= of2feh 3t A o A+ 1249 9140 dAlste] 6de] #7F %< Al

(Fig. 16).

Fig. 14. Mission Extension Vehicle (MEV) mission concept.

Fig. 16. Mission Extension Pods (MEPs) mission concept.
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2.7 Altius Space Machines|7]

2.7.1 M A

Altius Space Machinest= 20109 A€ v]= F2EF HEID| EALE
23 33t 9 71& AEFEQolH, 201999 Voyager Space©l| Q15EQit Altiuse 95 &
o A= lﬂ AH|A R4S A, §5] Ak JHFet A 25 35t 554 =
s AA, 5 7171 HAUE, Az W 204 o™, 9144 Avls, Ak i 28 9 AlZ
e T A Altiuse TFIRE 94 AL e 7S, E9] =Ry A9 19
Z 1A (DogTag™) U A=A} J= AFA(electropermanent magnet, EPM) 7]§§ S5

o At
1‘5

e O{N

272 Y HE P MHA
Altius Space Machinesoll A 7H&3E A&7} Av| A= oo} At

- DogTag™
: DogTag™= Hhzt A HPHE A Poke -8 1E 1 AAU(Fig. 17).

- Blectropermanent Magnets(EPMs)

A7) 97 AH oz, W14 S Bl A ke W S 9l A,
o] e JlE AT A AR S AU A0R, Ao] WA ujyt 4o
2 Ag3to] 44 AeiE WAY & S
O

P BEEO] JHE wAet 2 —‘?ﬁoﬂ Zg= o] Aot e 7 7IV1E o=
2 o] e 757 5l AA, A ] 3 A= B Ao +

iy 5} A o]0
Sl5tkal IS 5= QS

- Dual-mode EPM
s Altiuse @4 59 2t EPME 6] 98 =85t 908 Dual-mode EPME @A
2] = AT wet o2 3 7iete] SRS AAH I-ES T 4 s

- EPM based products
© Altiuss= EPM 7]&o] Z3He B2 AlES /i3l A= AHAY 34 ARRE 35
sP) 9ia) MBI AR AEE A% BT L.
- MagTag™
A QT AHEPM) 7168 A8Slo] 943 BES AT Adshe AR (Fig
18).

- Magnetic tool changer
© Altius®] WU & ARIA= &9E AFHC|E A% 7FsSF EPM RH1Y[E HAE AL
ot 2R Qlt ojuly 3k HFig. 19).
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- Low-Inertia STEM Arm(LISA)
D LISA= 7P f90st 28ag A QFHATHISS)Y Assistive Free-Flyers(AFFs) =
N3t 2EF AL o] 2EELS V&9 BT Hot W Ak #YS VA, A
o] ojg}E YA =28 5 U= 58S AT - oI FEet 24 A

505k A~ olo
T 5 U=

Common Element

-
A
Ny
[
~ )
\a
\ 7 Mission
L. Customizable

Fig. 18. MagTag™

Female
Housing
Female
(Active Unit)
Mounted to
Robot Arm
Male
ounted to 100l
Housing
/ Payload Secondary Power
Primary Power Transfer Coil
Transfer Coil

Fig. 19. Magnetic tool changer.

330 | hitps://doi.org/10.52912/jsta.2024.4.4.318



J. Space Technol. Appl. 4(4), 318-339 (2024)

2.8 DARPA[8]

2.8.1 &H &AM

=28 15 A7 A& (Defense Advanced Research Projects Agency, DARPA)= v|= =+
W Abst Aqt7|3o|t

2.82 7iE HE R MH|A
DARPACIIA 7t AlEa 5l Au]ie oot .

- FREND 23 A|AH]

: RSGS(Robotic Servicing of Geosynchronous Satellites) 45 %8S 95l FREND 2%
o AJAEHE AfESEH o, FREND 2322 OSAM-1/Restore-L @ RSGSOlA] ARg-2
AgE 7131 = (Fig. 20).

- FREND 2522 OSAM-1/Restore-L ¥ RSGSOIA A& AES 7HA1L 3.

- O)AE Z(ASTRO) 914, YIAEAI(NEXTSar)
: Orbital Express Z2AEZ Q5] 22I-S gAst T9] A4S 7IdsHFig. 21).

- Phoenix ZTZAE
C ARl S S, dE B, dadolEske V&S et Atk AE =

I o
H= Sk S

§ RN
Fig. 21. Capturing NEXTSat using ASTRO Robotic Arm (left), ASTRO (right).
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2.9 Q9K(Table 1)

A =45 2 | UER UERNEIEN
AEIEY, Space Station
Inchworn Robot, Lunar
[=2x 2585 , Support, ISAM
GITAI U= Rover, S2 Robotic Arm i
g2l 2% ZH Service, Lunar
System . =
E, Exploration 43
st EAF 2H]
smox E22I(Spirit,
f=} . . S1Ad EE’."A 2
Maxar wopigypjgy,  OPPOTUNy, Curiosity, - Sd B =
_ oj= Phoenix, Insight, 2 OSAM-1
Technologies Y Y =2 .
- Perseverance), OSAM-1 | 4T 5 =¥
= oY ZE U 2R,
SPIDER 282%
Motiv S 2 22 4 xLink Robotic Arm, sk ©AF 24
otiv Space
Syst P o= IO AJAE Modulink, Persererance 2 OSAM-2
ystems M oA 2H 2EE RO AAY 9N 9 S 43
ELSA-d, ELSA-
st | ol HEA MH|A ELSA-d, ELSA-M, M, ADRAS-J,
stroscale =
= HB 7Y ADRAS-J, COSMIC COSMIC =2
=
F 22T Canadarm 1, 2, 3 1SS
MDA Mot o Sextre IHRFHAE
e 2| extre 010 a3 K2y
op A0f o1zt M.ISSIOH Extensllor.1 I\/IEDV—1;2
Northrop 5 O iH|A Vehicle(MEV), Mission UF
Grumman o= ’:\__';; I1|3'—_ Robotic Vehicle(MRV), (Intelsat & I1S-
Spacelogistics ETOT_H © Mission Extension 10-02 ¢id =24
= Pods(MEPs) 2 MHIA HID)
DogTag™,
Electropermanent
S — Magnets(EPMs), Dual-
Altius Space . 7’|‘A°ﬁ Mode EPM, EPM Based 1SS YT 434
. = ‘71z o
Machines AEFE] Products, MagTag™, INEE
Magnetic Tool Changer,
Low-Inertia STEM
Arm(LISA)
0z 2ure FREND =52%, ASTRP OSAM-1,
DARPA |2 o 9|4/NEXTSat /4, Restore-L,

s} o1 |2

Phoenix ZZ2HE

RSGS Y= 43

SPIDER, Space Infrastructure Dexterous Robot; ELSA, End-of-Life Services by Astroscale;
COSMIC, Cleaning Outer Space Mission through Innovative Capture; ISS, International
Space Station; OSAM-1, On-orbit Servicing, Assembly, and Manufacturing; OSAM-2,
Orbit Servicing, Assembly, and Manufacturing—2.
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3. 9% 22 9N M2 72
3.1 GITAI[1]

3.1.1 QX8 22T AAH”H 7=
GITAIOlA ¥& Eo ‘I1#E AdE o]HE(Grapple end-effectors) S &gt QX
(Inchworm) 2% ‘IN1(Inchworm One)< 7H5IGiT) o] XIS APHH A Y

%

0.
m
Ir do o i

HZol ofFslel 95 BZIOIH AU ST 4 9lov], AFFIHoIt M o] EHe
APl o5 TR AU YT 5 Uk AXY 2RV Fozl BY F shit

OF“
:OQ
(e]
N
[0

o] & Lo YA|gt 1FE AE o]HE(Grapple end-effectors)o]d o|=
=, BAA 22, FAF 9 SE]9F 22 Ott A=A AR RS 3T 5 ok A
H BRI JAXAS] EXF AHoA 2EE 75//d5 Ale 454
o, 7|& FH] $F(technology readiness level, TRL) 6& @45t} ESF =A| 3 FA%
(IS9) <JFoll A2 #AS B3 TRL 72 EH=E 513 rhFig. 22).

b
o,
oX
ot
m
o)
(o]

3.1.2 2IX|¥ 22T X2 =Y £HH(autonomous operations) 7|&
GITAI®] QA 25 AAHEZ &2 79 A4S 7ML Qi IZH] 7iY) Qlolke o
I AYS Y S om, At ol Bl 27 22 glo] AU+ 5
ULt AR 2 AAEHE I AR A& Aojeo] Bt A4S +9 4= 3loH, F
ey —?—E(Human—in—the—loop) A2ES Zhgato] 2R} 2 2

o 39 71&2 GITAIS] AZEOIE 7|Rtez 51 Qlth(Fig. 23).

oo,
rlo

3.1.3 QX|® 22T DESHmodularity) 7I&
GITAI®] 2RE2 gl AAE Gl ohfet Ttet 2o ¢A -8 4= St} AAA
22X (Inchworm Robot)}2 & £l "I13HE A= o|#E(grapple end-effectors)' S “&Fsto]

Fig. 22. GITAI Inchworm Robor Arm IN1.
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b Motion Planning Verification

Perception Joint Angle Limit Avoidance Joint Angle Sensor
Robust Fiducial Marker Detection  Self Collision Avoidance Contact sensor
Trajectory Caching Camera View

3.1.4 84 M2 S=(environmental adaptability) Z4Z 7|
GITAIS] 25 AAFRE F319] £ 2o 23 4= Ues AA= I 2, &
WA BIAES ZIRE Ut 873 HAES &9 A5

8 TRL 60l sidshe 252 715/9%5 A8 A5 T35

3.1.5 &3 Z&(collaborative robotics) 7|&
GITAR: T 23 Hel Aols 54 T Uk mopl Aleld] ofdf o] 2320l
F2lsto] 541 QHEIY A4, glolo] WA, 9 E71, 25 Hid &4, 8Yd il Y 52

491e WS AR ABH0R mr

3.1.6 2Ix|3 22TO| key technologies

GITAIQ] QIR Y 2RFo| H8== thE 7|&52 Fig 249 o] Actuator, Tool Changer,
Redundant OBC, Motor Controller 5°] 2™, Q1X|¢ Z¥ oo] tjofelal B3 YR
YL = A AhFig. 24).

L), .
Actuator Tool changer Redundant OBC Motor Controller

GITAl's key technologies

Fig. 24. GITAI Robotic Arm'’s key technologies.
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3.2 Maxar Technologies[2]

3.2.1 X2 M| AJ]AHI(autonomous control systems) 7|=
Maxar®] Spider 23 AIAERE A2 A0 7152 251 ol, S04 Heshal as
Hog AYe +4% 4 ct.

3.2.2 J5HAE MM 2 HIH™ AJAHI(high-resolution sensors and vision systems) 7|&
Maxar®] Spider 28 1AL A4 9D H|AH AAH 7|&2 BERHE Ao AlEsiaL
A4 YT 5 =S AU
3.2.3 23 =7 u# A|AB(modular tool exchange systems) 7|&
Maxar®] Spider 258 HEF T 1 AL 7|2 TR =75 44 wAsto] o
& 7HA] A d= 7 "?uf = SIA RHeHFig. 25).

3.3 Motiv Space Systems|[3]

3.3.1 xLink 2£2% X8 J|&
Motive] xLink 2382 o] 9 Afieo] tieh 8ol 7hssi, ARAtel 80l 5
A2 4 Aot

3.3.2 ModuLink B8 E3 wgt A|AB(modular tool exchange systems) 7|&
Motive] ModuLink 2349 REY T w3k A|AE 7|&S ot =72 44 w45t
o ofeh 714 4 S5 2 9 Bk

3.3.3 #st FHH2t MM )=
Mot1v-4 ModuLink 2222 335} 712}, LIDAR ¥ A 72t 4L 7HA] 1 9lo]
Z AA 7152 =GA5kT QIckFig. 26).

Fig. 25. MAXAR Spider Robotic Arm’s operation test simulation.
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Fig. 26. Motive Space System’s Robotic arms (left: xlink, right: modulink).

3.4 Astroscale[4]

3.4.1 OIO4E #A 7=

Astroscale QA4+ ELSA-d(End-of-Life Services by Astroscale-demonstration) g5
oA 2 vi1vlE A 71&S /RISt A1 olgste] s AlA A A= AL
YL 5 A= 71EolthFig. 27).

3.4.2 THE 7|8t HE A|AH
Astroscale AFOIAE TioFst Two] HodA] AE3E & QEE S /]SS f 7)ut
A& AAEE sk

3.5 Altius Space Machines|7]

3.5.1 DogTags™ 7|&
oheket 23] WS A Yok B8 IHE TA4E, 949 £ I 2 A W AfH| A0

Fig. 27. Astroscale magnetic capture tech.
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ARGEITE o] AAES 7AA :8, A4 mE, AR A2 A7) 3] 9, ShE 8 52
It A& AR OneWebe] $140] SAfElo] Aw ) Aul2 219e st ol

3.5.2 EPM(electropermanent magnets) 7|&

Altius Space Machines®] 53] 7|&2, 7|& 7|4 E= A7] EHo|A0] v|5)] B2 o]
<= AS3H EPM2 &8 E AHOIE gt 7hsd A4 o0&, F2lol= F50] flon FAet
o] & HE ¥ o U

3.5.3 Dual-mode EPM 7|&

Altiuse @4 7¥ & EPMS 7idsks Solth. EPMoll= “dAE ZE(LRM)2F "&A
HE'(SRM7F AUtk LRMZ 5 cm AgollA] oJn] = 3& 718kaL, 10-20 cmollA] 22te] 3
< 7kl HE A "B Ao SRS 198E 71 4 vk SRM2 ¥ 4
200 kPAZHA] ettt

3.56.4 MagTags™ 7|&
A G+ AH(EPM) 71&S ARgsto] Y483 BES AsH ddsks AlAdoltt o]
A2EE A8 9 glolg M52 Adsh, et A AF2Z AS3ith 5ollA thedst

52
HEZ d4ste] 8, 14 A, BE Il 0lE 52 A ¥gTh
3.5.5 Magnetic tool changer 7|&
Altius®] vI1HE & AIA= &2E AH]O|E A 7Fs?t EPM vEIHE HAE AR
she 25 Qlt ogE S gtk

¢

3.6 29%(Table 2)

g

Table 2. 25 2% ?1d HE 7= QY

A HE Jls

CIXIE 2RE AAH- Vg, AXE 2X2E XE &Y
Z=3H(autonomous opera’uons) |&, OIX|Y 2ot
GITAI 2E3Hmodularity) 7|&, 8 Mg %é*(environmental
adaptability) 4% 7|%, &2 25 (collaborative robotics) 71&,
QIX|E 22T key technologies

X2 Ho A|AE(autonomous control systems) 7|&, Do T

MIA 2 HIE AJAE(high-resolution sensors and vision
systems) 7|&, BES T wEt A|AH
(modular tool exchange systems) 7|&

xLink 22% X8 7|=, moduLink 258 &7 Wt

Maxar Technologies

Motiv Space Systems AAE(modular tool exchange systems) 712,
ot 7t MM 7=
Astroscale OFOHE AH 718, HE 7|8t HE AAH

, _ DogTags™ 7|2, EPM(electropermanent magnets) 7|2, Dual-
Altius Space Machines N N . ~
Mode EPM 7|, MagTags™ 7|&, magnetic tool changer 7|=
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4. 4

rhu

2 =oMe ottt A=A AV dF-E 3] SR o =5 193 dld s
o] et dAES s, A o5 =X e A% e H Vsl Hisf 7l
<SSR dejelMe A=A AU 7S 351 fidt 2% o] U3t 7doME o
FHA AALEIL 9loH, olof et 552]l F2to] 8Ee AT A SIS AL= of
SHH, FF el E siejolM olRojALL e WIS 95 2REA AT AR}
URIZIAZ A= AHd 958 sd6ke 95 2% %’4*3 7H”*°l o]FojAo} Hrfal wt
"ot 95 22 A2 71 A 2] 25 gAAPT AeF a3t ez A5H e

2 &2|ofof sk FAAleI. 7IE $42 HAAle 271 % Al AN 5 &2 & &30l
glov, =5 FAAle A5A<Q] S4o] Basitt. mEhA 53] 95 o QI 4=
ZQl Mol BA Aol IFe & <k e, X*ZPW A S A +4EY 7

| JFL & 5 9lol A% Yl YFE F= Hag*o | olzigol 44 % glrt.
N D R S
o] HEOJANE FfjelF oz A7/ Hojof & Aoz /\Hﬂgr,].

£ =Fo| (g2 o framolk AlhS 93t 23 914 Aol et Aok WaFET
9 22X e ke S AR dAECA AT B AAE 5 e Ae=
71 Ee. 53] A/ AHd A2 SuiollA aEsfor & Algel=tal Azto] H7lo 9

32 NS AReR A=A AHdE ske 21 A4 H‘ﬂ“)ﬂ oisiA d=Fa] HZol
299 Jlor waHn IF dork AL ANEEA Qe AR, HEFE 2A 52 95
£ ke 5 25 AlagE ekl Sl vt dAl 9 7lese] i Sl Hs

A 37} 241 9 7148 ofgele).

_"’ ox
9,
F

)

B o AARZgsky 20224 H8|SEAIR ] Ao 7 S TAL u|Fez
AIE|(2022M1A3C2074536)2] Qg Higkon ojof ZHA=Hu .
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