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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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B ol Aol £ ML G 9% S ol B 2 914
% 35 2ol 2 9] QG 21 Y BT SIS

PRANE $ XY, 35 20 8 95 28 ISR A9l U 2 RS T
A7) L AT A T, 3ol 23014 AvRelald AAlEe] 9% 2RE, §

F 29 9 95 228 T v 55 SR8 483 7l%0] Rl Vst
2 =R Solold ALET A $3 22 94 W 93 20 5| AL AdE 4hel
of 93 23 YL ISt Fu) YAEES AT AL S AN B% ek

2. 2F 22 2d 5lie] g e St
2.1 GITAI[1]

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

2.1.2 712 HIE R MH|A
GITAIPIA 7HERE AlE2 ofet £,

- Inchworn Robot
: Q1x]¢Y 22X (Inchworm Robotye HFHS
T A E oA vt AdS T
ot =77 AR 4 A&Fig. 1.
: Z0o] 2m, DOF7 +2, ¥& & 1= A= o|#E|(grapple end effector), Aloj(R-&/<
7 %2%).
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- Lunar Rover
. GITAI Lunar Rover= & B4} € oz} 72 95 AA1E Ak 28 AAHA &
HROIA TRt A4S Se 4 e AAEAoH, Q7o) /Y glolE AeHo
= A5 5 E(Fig. 2).

- S2 Robotic Arm System
: GITAI®] S2 23 A|AHL 24| 95 A AN International Space Station, ISS) 9%
ofl Al X}‘E@i Zsot, 29, ARG, AR AL 3L 4= S(Fig. 3).
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Fig. 1. Inchworn Robot.

Fig. 3. S2 Robotic Arm System.

GITAIPIA s=3ske AB|Ae ofefieh gt

- Space Station Support
| GITAR= A3E 25T AAFS of8sto] A FHAZHIS) ¢ AHAZLEO)S] 4
8 2FAAA | IVR(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%s fol2t 9 Agold BE, AAF ¥ 48, EVA(human extravehicular

activities) A/ 74 SFA AL A °Jﬂr &2 B 58 Zobl dieh TS F2skd

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

- Lunar Exploration
D EAF 2 2 g 2R E8sto] 2 71 dES SRt i 75, BR kE
20 A, @ WA A2, AYSARS/EY 5 e 2 4 s

2.2 Maxar Technologies[2]

221 A LA

Maxar Technologiesi= W= E22He0]| 2AE & &35 2 39 4% 719z, 914,
A g7t R A 2R gt 71eE sk AxAQl SAtolth Maxare 5= BAL e
Wl AEA B85 FARE Q1R Tt 2R 7Sk 910, NASAS HIESt of2] A+
LA 71 FEste] 94 AR Ha, 29 9 F QS 9% 2R AAE A 5 o
et 5 AFE Aot k.

A= SUMOER= Q3940 ©AE FREND 252 A&t SSL(Space System Loral)
ojgk= A & IJAle] AU

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

- Mars rovers 252
Z oA 7le] 3 =Y 2 AFA ERTE FFoIoH, o] 22 3 EHOA
o] 'L A= AF, 4 AdE oHFig. 4).

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

oA AREE BRES NI

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

: Maxare= SPIDER(Space Infrastructure Dexterous Robot) 23 2-& 7ids}o] L0 A
g 12EE 2HK 71eS /N Sl U2Fig. 6).
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Fig. 4. Mars rovers Robotic Arm.

Fig. 5. OSAM-1 (Restore-L) mission concept.
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Fig. 6. SPIDER Robotic Arm.
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2.3 Motiv Space Systems|[3]

2.3.1 X A

Motiv Space Systemst= 2014d0l| AgE v]=t A2|xol sfA o] ZALE & 95
23 35 9 w4 Ao Ajad A Slalo|ct, NASASH JPLe] 8 WEYR, sk gAl 2
BlE 9ot =Rme 44 9 Ao o RREe s mHdlA ASe A B
= A= st

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

- xLink Robotic Arm

D EEY, P EET AAHCE, GOt 95 AR fdstA A8F 5 qloH
NASAS] OSAM-2(Orbit Servicing, Assembly, and Manufacturing-2) B]Ao]4 3D =
A8 E oY AR viA ok 2HHE =B Fig. 7).

- ModuLink
 TE9 mESh U BIL /R 958 2R AxdoR Sol W WA, 38, 95 2

A7 AA, Az, AJD 9 972 w2 = AU=(Fig. 8).

- Mars 2020 Perseverance Rover 25 &

: Motivoﬂ OJafiA] 7i=E]9lom, NASAS] Mars 2020 Perseverance &H|o]] AFSH S8
2% BT, 5 B A4S 27 L B4 Y2 59 2.1 m Bole] 5 4G =
=, w&@ et 5 ARk 9lom, S3ke] 3] SN E Asd 5= QU
= A= =(Fig. 9).
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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 Q5 15 2H Alo] AR A& Algste] 25T
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|

=]
AU T A AL Aolehe o FAT AL Ak

2.4 Astroscale[4]

2.4.1 YA L

Astroscalei= 201389 AHE A& ZAE & A=, 50149 2% s Ed
A et A Wi AHls ERFS AT A 8 9 Al AR A4, AT
49l 28 = B 5 S| AAe} A2 AR|AE AlSd A AAEeE o 29X
A fEE S0l S THAZIH, AF ATES =ol7] fIt FAlZol1L & 7hsdt

al
E7Ae ASE A

] (1

¢

242 712 HE R MH|A

AstroscaleolA] 7§t A3} =8sk= Av|AE oh3t 2t
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- End-of-Life Services(EOL)

: BLSA-d(End-of-Life Services by Astroscale-demonstration)= A4 %9] A48 &
T sl AA 71e A AFE, A7) BA 7ES BESto] AR A5 AH|Ao
483 7eE 35T

' ELSA-M2 T8 2EIRIAES W= o AlA AMu|az, o2 94
AAst] AH|IAE AFD 4= ={Fig. 10).

filo
et

R YRR

- 5% o]E3& A7 (active debris removal, ADR)
- ADRAS-J&= Y JAXASF E8sto] H7|E A& 27 dAE AASH] st dFold,
202599] A2 g,

- 41 A2Klife extension, LEX)
. Astroscale V| =R FEHolo] A Y AR Eg A4S /et 1o, 9449
$82 AR5 Yt A8 BE AHAS AT

- COSMIC(Cleaning Outer Space Mission through Innovative Capture)

PR 9 28] 2Y VIeS 283810 5 297 AAE S 5 & A4 A

H|IAE A53HKFig. 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 7iuttol] EARE 1L Sl 5 71 KR, &5 2582 9 19 7|& 7idolA
MAFRL A% 7]Folct. Canadarm 2EE AJZ|2E 7fdsio] 2= 7 9 28 Au|AE

Sagstgon], AwA Al 9 2448 914 ddols BRAES Sgsloich

2.5.2 i MZ W AMH[2
MDACIA 7t AFa} pefole AH| A= ofefeh 2t

N Al AN

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

- Canadarm2 — FASFHAZSS)ONA A== 17 m Zole] ERE=, Canadarm19]
T&Aon, 200195 H dA7HA -8 5.

- Canadarm3 — Canadarm3+ 7AUcF-F=HCSA)2} MDA 552 & 7Hd 521 AAIh
= 287 A2, Canadarm3+ Canadarm13}t Canadarm?29]
& HEE B R AT t 58S 250 A

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

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

-lOll

o

* ZH| A AT
- 5 25 9 Q1 AH|IA(Fig. 12)
: Canadarm 1 — NASA9] 95924 m2 7= 9j5f 1981WHE 201187k ALSH.
: Canadarm 2 — ISS9] FAI B gH] A2 9 94 &7 A 59 ot Ade o

: Canadarm 3 — NASA9] F1} Alo|EYo](Lunar Gateway) T2 A EQ] Usto & A\ x]
gor, & ArE = 95 ZARNA ARE o154

: Dextre — Canadarm?20°] F&=|0] ulA] 22} ZAS =Y (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 Spacelogisticse 94 4 A% 9 F AH|A £2HS Al 5-5k=
Northrop Grumman®] X8}Ajole}, 914e] $9€ APaln SZolH TRt AHIAE 4
Hsl7] Yol FAY 28 7] sk Qo

2.6.2 L HE L MHA
Northrop Grumman SpaceLogisticsOll4] 7]ESt Al&E3} S=8fsl= AH]|AE offje} it

- Mission Extension Vehicle(MEV)

: MEV-1 — Intelsat 901 $1872] =7 &3l Y149 82 Aok A WA =22 A
HA AFE Aoz 3t 1 91449 A= Aol 9 A fAIE s HAA1E
(Fig. 14).

: MEV-2 —15-10-02 91/d39] =72 Sl L% 712 AlsstH, 59 &t 91485 o
29 Atz 29 o 949 IEE S9e Bl BaK Be s of
S EERCE LY

- Mission Robotic Vehicle(MRV)
: MRVE 7]£9] MEV A4S 7|RE0 2 7PE|Qlon o EXgh 95 AH|A A
S22 9449 A, S, AEiA|, 24 sl Al

i
>.

|
[o
o g
L
o,
o,
I-I'U
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- Mission Extension Pods(MEPs)

| MEPE 49 140] 5ol 9199 A AolS AUsks g A Aulag,
2%

MRV ofef3t e 49 L AR 149 9ol HXstol 699 7t 29E A

(Fig. 106).

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= 201050 AYE vl= S22t BRI EAE
23 I3t 9 71& AEFEQo|H, 2019909 Voyager Space©l| Q15EQitt Altiuse 95 &
o A= lﬂ AH|A ERAS A, §5] Ak FHFet A 25 38t 554 =
s AA, 5 7171 HAUE, A W S04 o™, 9144 Avls, Ak i 28 9 Az
e T U Altiuse TFIRE 914 AL e 7S, E9] =Ry A9 19
Z 1A (DogTag™) U A=A} J=- A4 (electropermanent magnet, EPM) 7]§E S5

o A
J‘i

e O{N

2.7.2 L HE P MHA
Altius Space Machinesoll A 73t A&7} AH| A= oo} At

- DogTag™
: DogTag™= Hzt A4 BPiE A Poke -8 1E 1 AAU(Fig. 17).

- Electropermanent Magnets(EPMs)
DA G Ao R, VA AleE B A AEE HEd 5 e A9
Lol 7le 71 7 AT AR G
< ARgste] A4 ] AEiE WY
P B OE A% E2 —r%oﬂ G50l folH e = 7I1E o=
o] 7le2 75 5l AA, A e B A= B Ao +

S]=] 5} X olo
Sl5tkal IS &= QS

- Dual-mode EPM
s AltiusE @4 59 2t EPME fdsh7] 98] =85k 912 Dual-mode EPME &4
7] = AT wet o2 9 7iete] SRS AAH I-ES T 4 s

- EPM based products
© Altiusi= EPM 7]&o] Z3He B2 AlES /i3l A= AH|A 3 ARRE 35
317] Sfal BT BAIHY AES A el %S,

- MagTag™
A BT AHEPM) 71 AA8le] St BES Ansh ddsks ALH(Fig
18).

- Magnetic tool changer

! Alius®] mk1d]e & AQAE $= Ado]E Hg Rse EPM nkvE #HXg A}
golm 22 dle ojulE ojake $HFig. 19).
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- Low-Inertia STEM Arm(LISA)
: LISAE 7PHY Qs 28ua A QFAAZHSS)] Assistive Free-Flyers(AFFs)ZS
3t 2ET AL o] 2EELS V&9 BT Hot W A 1S 7Y, H
o] oj#}E YA =2 £ U= vHS

S 4 e

Ase. 95 Sg0lA et 22 AdS

Fig. 18. MagTag™

Common Element

Female

(Active Unit)
Mounted to
Robot Arm

Male

(Passive Unit)
Mounted to Tool
/ Payload

Fig. 19. Magnetic tool changer.

330 | https://doi.org/10.52912/jsta.4.4.318

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

Female
Housing

Male
Housing
Secondary Power
Primary Power Transfer Coil

Transfer Coil



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

2.8 DARPA[8]

2.8.1 &H &AM

=8 15 A7 A& (Defense Advanced Research Projects Agency, DARPA)= v|= =+
W Abst Aet7|3o|

2.82 7iE HE R MH|IA
DARPACIIA 7t AlE 5l Au]2e oot .

- FREND 2% A|AH]

: RSGS(Robotic Servicing of Geosynchronous Satellites) 45 $~8< 5l FREND 2%
o AJAEHE s o, FREND 2522 OSAM-1/Restore-L @ RSGSellA] ARg-E
AgE 7HAAL d=(Fig. 20).

- FREND 2522 OSAM-1/Restore-1, ¥ RSGSOIA A= AES 71|11 QLS.

- O)AE Z(ASTRO) 94, YIAEA(NEXTSat)
: Orbital Express ZE2AEZ Q5] 22I-S &gt To9] A4S 7IisHFig. 21).

- Phoenix ZZAE
C AR S S, )R B, dado|Eske VeE et Atk AE =

o = o
=2 ok S

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

HAH =5 2 | dERI= UERSEIES
AEIEY, Space Station
Inchworn Robot, Lunar
o= 22Y , Support, ISAM
GITAI U= Rover, S2 Robotic Arm i
g3l 2% ZH Service, Lunar
System . =
ey Exploration =&
st EAF 2H]
smox 22T(Spirit,
. o S ERAf 2
Maxar woptgypjgy, POy, Curiosity, - S B =
) o= Phoenix, Insight, AT, OSAM-1
Technologies Y Y =2 .
- Perseverance), OSAM-1 24 22 S 48
= oM Za=m o 2e
SPIDER 2824
Motiv S E 22 4 xLink Robotic Arm, sk ©AL 24
otiv Space
Syst P o= IO AJAEH Modulink, Persererance Q2 OSAM-2
ystems MY R 2 2R A0 AR 9N 98 S 23
ELSA-d, ELSA-
Ast | ol HEA AH|IA ELSA-d, ELSA-M, M, ADRAS-J,
stroscale =
= HE 7Y ADRAS-J, COSMIC COSMIC &2
ABH
T o
F Z2Em Canadarm 1, 2, 3 1SS
MDA AT m’;ﬂ Sextre MY
== extre o2 48 X2
opy A0f o1zt I\/I.|SS|on Extensllor.1 I\/IEDV—1;2
Northrop 5 O iH|A Vehicle(MEV), Mission U ol
Grumman o= ’:\:';; 114_'—_ Robotic Vehicle(MRV), (Intelsat & 1S—
Spacelogistics ETOT_H © Mission Extension 10-02 ¢1d =24
= Pods(MEPs) 2 MHIA HB)
DogTag™,
Electropermanent
ox o= o8 Magnets(EPMs), Dual-
Altius Space o= T 7’|‘A°ﬁ Mode EPM, EPM Based 1SS &5 434
. = = o
Machines AEES! Products, MagTag™, NE:
Magnetic Tool Changer,
Low-Inertia STEM
Arm(LISA)
FREND =22%, ASTRP OSAM-1,
0= I o o
DARPA oj= At o1 QM/NEXTSat 94, Restore-L,
I_o — t -
Phoenix Z2HE RSGS T 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 QX[ BRI AAH J|=
GITAIPIA 4% Bl 13E AE o|HE(Grapple end-effectors) & F2RRE Q1%
(Inchworm) 252 ‘IN1(Inchworm One)& 7H&olict. o] ZHEIL W AY YL
Hzo} ol 5sto] 95 7oA AGE AT = o, JAFolv BH 59 E¥E F
ASH| olsshH Tt A& 7L & AUtk JAAY 2EEO] FEHR B F shube
Zo] F& £of AIgE 2 E AE o|HE(Grapple end-effectors)o|H o& &l +F4
E?] E]—xﬂiﬂ }_70— 7—1}\]- _/,:ﬂg]. e 1:]_012—‘]- ?ﬂE/U— /\-11:11/11 o] 2= ‘Bgﬁé C}ZI\E]— ‘li]
< JAXAS] X1 HHoA 25T 75/8T5 AlE= 454
Ui, 7]§ ZH] & (technology readiness level, TRL) 6= B435I3tt ESE =A| F A%
(IS9) <JFoll A2l #AS B3 TRL 72 BH=E 513 rhFig. 22).

[o moe

o

FI

Lﬁi
o,
olN
rot
)
39,
o

3.1.2 QXY 22Y X}2 =Y $3(autonomous operations) 7|&

GITAIS] QXY 28 AL B8 520 A4S M3 ek eRkiel AY glol o
U AYE AT 2+ slock AT AN YT U 23 9] AUE 49
oItk QY T A2BE TF AN A& Aolslo] B AU 54T 4 glow, F

o

]l g ‘?—'—E(Human—in—the—IOOp) Al&Ee E8oto] YA AF Aol Tl 4= 3l
o}, sig 71&2 GITAIS] AZEQ(E 7|Hto R S1al QlthFig. 23).

3.1.3 2IX|g 22Y BESmodularity) 7|&
GITAI?] 2E oo nEA HAS =3 thofet =719t 2Hjof 44 &35 4= qlt} QA
22X (Inchworm Robot)}2 & £l "I1HE A= o|#E(grapple end-effectors)' S &5t

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

Joint Angle Limit Avoidance Joint Angle Sensor
Robust Fiducial Marker Detection  Self Collision Av0|dance Contact sensor
Trajec

Perception

ok

GITAIS] 23 A2 J3he] 95 Sol 433 4 Q=S WA=t 1%, 2 13,
AL HAES AR TR 8 HAES B 4%
o TRL o sashe 229 71%5/4% A8 452 S8t

3.1.6 g3 ZE(collaborative robotics) 7|=

GITAIR: Thf 23 B2 A= F8& T ek wob] Afueld ofdf tho] 2o]
AEsto] B4l QHEY AX], glolo] wA|, 9 E7], 25 e &4, #FE Hd 29 59
S FhH= AAS A3 oE mh.

3.1.6 2IX|@ 22TO| key technologies

GITAIS] XY 2E o] L= tE 7|52 Fig 249} 0] Actuator, Tool Changer,
Redundant OBC, Motor Controller 5°] 310, Q1x]Y ZX o] tjeFslil B3t ARE
TS 4= A HeHFig. 24).

h Lz 2 [ ]
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 A& A0 7152 251 o], $50lA skl as
Hog AYS 44 4 Yrt.

3.2.2 J5HAE MM 2 HIH AJAHI(high-resolution sensors and vision systems) 7|&
Maxar®] Spider 2% TSI E Al D B]- AAE 7|&S ERE Y5 AEsta
41 YT 5 Y= AU,

3.2.3 283 7 u# A|AB(modular tool exchange systems) 7|&
Maxar®| Spider 8% 2EY T w3 A|AH 742 ot 15 44 wAske] o
2 7HA] AAZ 57 @ = A ShKFig. 25).

3.3 Motiv Space Systems|[3]

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

3.3.2 ModuLink B8 £3 wgt A]AB(modular tool exchange systems) 7|&
Motive] ModuLink 2349 REY T w3k A|AH 7|&2 ot =75 HA w45t
o ofeh 714 4 45 2 A Bk

3.3.3 &st 72t MM 7|=
Motlv-J ModuLink 2522 3%} 7H2}, LIDAR % A 7het 42 7FA]aL Slof
2 A 7158 st ArkFig. 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 #H 7=

Astroscale @A A+ ELSA-d(End-of-Life Services by Astroscale-demonstration) 95
oA 2 vl1vlE A 71&S /RISt A1 olgste] s AlA A A= AHA
YL 5 U= 71EolthFig. 27).

3.4.2 THE 7|8t HE A|AH
Astroscale AFOIE TioFst Ewo] R/ A3t & QEE S /]SS H s)ut
A& AAEE skl

3.5 Altius Space Machines|7]

3.5.1 DogTags™ 7|&
ohekRt 28] WS A Yok B8 IHE TAHE, 949 £ A 2 A W AfH| A0

Fig. 27. Astroscale magnetic capture tech.
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ARG, o] AAES F1AA ;8] A4 28, AR A, H7] J7] G2, SHE 28 52
X gIet, A& AR OneWebe] $140] SAfElo] Aw ) Aul2 1S A8t ik

3.5.2 EPM(electropermanent magnets) 7|&

Altius Space Machines®] &3] 7|&2, 7|& 7|4 B A7] EHo|A0] v|5)] B2 o]
< AS3H EPM2 &8 & AHOIE gt 7hsd A4 o0&, F2lol= F50] flom FAet
o] & HE ¥ & Ut

3.5.3 Dual-mode EPM 7|&

Altiuse @4 F<E€ ©& EPME 7dsks Soltt. EPMoll= "dAE] Z="(RM)2E "TAE]
HE(SRM7F At} LRMZ 5 cm AZolA 9n] Q1= 3 716kaL, 10-20 cmellA] 2zke] &
< 7kold, HE Al "B BAP|o] SRS 198E 71 4 itk SRM ¥ 4
200 kPAZHA] ettt

3.56.4 MagTags™ 7|&
A G+ AH(EPM) 71&S ARgsto] Y443 BES AisH ddsks AlAdoltt o]
A2EE A8 9 glolg H5E A|dsh, et A dAF2S ATt S5ollA ohdst

o=
2Eg st o, A A, B daEole 52 Atk

3.5.5 Magnetic tool changer 7|&
Altius®] vI1HE & AIA= &£2E AH]O|E A 7Fs?t EPM FEIHE RS AR
st 25 Qlt ojgE S gtk

0l

3.6 29%(Table 2)

-

Table 2. 25 22X ?1d HE 7= QY

YA HE Jls

CIXIE 2EE AAH- Vg, AXE 2X2E X2 &MY
Z=3H(autonomous opera’uons) |&, OIX|Y 2ot
GITAI 2E3Hmodularity) 7|8, 8 M8 sZ(environmental
adaptability) 4% 7|%, &2 25(collaborative robotics) 71&,
QIX|E 22T key technologies

X Ho A|AE(autonomous control systems) 7|&, Do T
MA 2 HIE AJAE(high-resolution sensors and vision
systems) 7|&, B2EY T wEt A|AE
(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 FHiEt MM Zls
Astroscale OFOUE AH 71s, HE 7|8t HE AAH

, . DogTags™ 7|&, EPM(electropermanent magnets) 7|&, Dual-
Altius Space Machines

Mode EPM 7|, MagTags™ 7|&, magnetic tool changer 7|=
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4. 4

rhu

2 =eolldE ot A Auld 75 3] A%t 5 25 o499 Bd §ie]
o] tfet dAES ahiehiom, dAE 5 25 A4S AT N 2 Vel Hisl 7]
<ottt sfelolME A AHIAY AFE 5] At 2R fAo] 1kt 7oA E o
FHA AAEEIL 9loH, ojof et 552]l F2to] 8Ee AT A SIS ALR of
SEH, FF FHelME sjejolA olFofA|AL Q= TP 5 BEEA AT Ah“—ﬂﬂ
U7 R A= AHY 958 adtke 95 2% 14*3 7HH*°I o|FofA{of Hrfal
Hoh 95 25 A2 71E o493 29 25 JAAPT A 33kl meaA= Xl*** °

2 F3ofoF ske "AACIH. 71E 4] BAiAlE 271 % Al AN 5 B & FA]
glou, 25 BAAlE A52R] 4o Hasitt metd =1ke] 95 fo s QI d+=

4 W] A U] G B % slow WA WIS W) 292 T
o S F 5 9o] ASH SAY] B T 5 AL Aol oleigol B 4 ek,

B 25 HAAlE 2] 7|0l 8 Ay /‘131 UFE 3 M HE= 7IEH
)l FEoME sz oz A7 Hojof & Aoz Azt
= =20 Y82 do= FAmolA AHE fjt 25 /13 il Hiet Aok WHFaL
45 2R e Mdske Ui AR dAEeA e 33 AXE o 3ke A=
7|, 53] A=A ARl AP =UlollA aEsioR & APgel=tal Agzte] H7]o] 5
BERE NEE AROR A AuldE ¥tk 23 9 il disiA A=A el
28 Aow gk, ¥F ok Al NEHN = A, H3E wAl 52 97
© 77 2R ALEE TS e TRt A B 71es] i gl sk
M F7F 2AFE 71 Aol

=

B o AARZgsky 20224 H8|SEAIR ] Ao 7 S TAL u|Fez
AIE|(2022M1A3C2074536)2] Qg Hgkon ojof ZHAF=Hu T,

|=4
4
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