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The Republic of Korea Navy is developing a
manned-unmanned teaming (MUM-T) consisting of
USV, ULV, UAV, and manned forces. For the future
development of the Navy, the development of
manned-unmanned combined combat systems is in full
swing, and artificial intelligence and command and
control technology (C2), which are core technologies for
this, are rapidly developing around private companies
and research institutes. However, maintenance is
technical fields that should not be overlooked for the
efficient operation of MUM-T. This study proposes the
concept of unmanned system maintenance based on
artificial intelligence and remote maintenance. In
particular, it will be possible to efficiently operate
MUM-T through the concept of unmanned system
maintenance based on anomaly detection, RUL
prognosis, explainable artificial intelligence technology
and remote maintenance.

01225 (Artificial intelligence),

48|70 (Maintenance Concept),

St Q- 201 S EH|AH|(Naval Manned-unmanned
Teaming),

2lZ4ZH|(Remote Maintenance),
EOIA|AH|(Unmanned System)

592

ISSN: 2635-4926 https://doi.org/10.31818/JKNST.2025.9.8.3.592

'.) Check for updates

= 6-'%|: ‘IC‘DI'_I?_%
SHHEAA 285 At
IS Als 7|8 F 1A A
SH[ZHE o Lok A

A Study of the Concept of Al-based Unmanned System
Maintenance for the Efficient Operation of Naval
Manned-unmanned Teaming

Chang Woo Hong", Hyun Min Baek?

'LCDR, ROK Navy/Exchange professor, Dept. of Electric Computer Engineering,
United States Naval Academy
2CDR/MRO officer, Total Life Cycle Support Branch, ROK Navy HQ

LAE

@ SFe A2 7759 719 D9l 20224 19 19 Y
-5 B3 A EA A (manned-unmanned teaming, MUM-T) 9]
S 23 7 O & ‘Navy Sea GHOST(Guardian Harmonized
with Operating manned Systems and Technology based un-
manned systems)'& § YA} o] = ‘A A AL 7] & 7|vF T
QUAAT 2348 SFo] 5o AP Eo 3% §7el 2

¢

EQAZL oY AP FET AY AA4 YL A4stn
WA/ ATk 9212 B3 itk §3], 841 4.00] kol
AN E Y 7 BUAAE FRAAYORA Y Pa
Afel ST Heie] BEYT A3 P4, A%4 9 Soig 7o)

a3 k.

$-59 BAAE BRONH B84 S0 A7 e oS
A, 712 ALY 58 BSHAY FAAA Y 75& dA
St wHalo 2 BAAA o AR EAD e s Sehohs
AEAA I | 77U ELHAFAAANA FAANA &2 F
9144} % (unmanned surface vehicle, USV), A Z<=% (unman-

© 2025 Korea Society for Naval Science & Technology


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2025.9.8.3.592&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

Chang Woo Hong et al., A Study of the Concept of Al-based Unmanned System Maintenance for the Efficient Operation of .. {4}

ned underwater vehicle, UUV), F2IgZ 7] (un-
manned aerial vehicle, UAV) & F- 4] H T},
BolA A 9 WA e 279 Pt Fuo 7

Y3}, 9% were 423, 289 Fa ek
AR AR B JE 49 LANA WEE
3te] o] AL F3-HPstE FAAA FHot
A 50 B hFet YRS S WG o ol H,
120 49 FAAAL SRESE F9Y £AA
AS AU ZA, AF, AL 34 5 4T 4
A G AR 28D Holth £ o] 5 FAA AL
ofg o] 7ol Fol 39 FHY BYYTE 74
FAY 5 B4 ol LARAE S te] YRE
Saste 245 Fe 2 BT Aojv, R0 28
o] A glol A A0 43 BHs A
YRE A, Sl 5 GAZ FEY Aolch
EF TAAA ] Fej oS chopsha Folu 1o
o AEH L8 WHE B, theFatA) A5ke Aol

Ql & A| 5 (artificial intelligence,

N
A
i)

oo Nom

S oo 4l oy o

(command and control, C2) 5©°] 917t
c= sHo R wEA NTHI YA &
B A o) 282 93] 2HE o A=
Bop} QT 2 fAEL W Y] 3
ol DOT&E(The Office of the Director,
Operational Test and Evaluation)®] X 11 Aof o}
2w,202249 F21 7|12 A A7l UIsS(Unmanned
Influence Sweep System)2] Al 8o A x7] 2}
59 (initial operating capability, IOC)E &4 5t
RAT, A B, GHA 452 FROA 9] B]u) 4
o] g o] £8MIE AT AR S F83| +H5)

< Hl Hz2AFo] AAS

fifo

o
=
T

o
r

7]

o
-

oo o b

_

.o

ﬂl

|

Journal of the KNST

3ol ZjolE 1St 22 Ay A} Fusid
o] g g3ttt E3] &AH AL T2 HHAE 7|49 3
F FAAA A Qo] JAF AT L4 v 7|&= 2
SHet Au| /g2 Aol

EAFLE T EHYU Y F-FU EFHAEAA &
4 Y ATA 5T EA Hv] 7|9re] FAA A
H/HE S 5= AS 5202 g}, o] & 959
71 A9 AuAg dA HLHL e F4Y
Z7]3e] 7]¥te] RAM-CSF CBM+°] thaf] B435}11,
FOAAE & € A7|E2 BEF3lo] EAAA A
Hlof] 8% 4 &= AF A5 7|6ke] HH] 7| &S vt
gog Hu HYLE AUt &, FF o npdS
AT AL & =& 5 A STk

2. 71& 92 AulAd

71E A T 8B A T (planned main-
tenance system, PMS) stoj Al T =1L gt F9
AH YA =T & At Ee & A5 7|He®
AR e E HAAStL FHlo| #HE A7E 7oA

2 945t A% A4S BB AN A RFES 9
=3hs}. g 9] 7

s
AE e srstel Fulol 6L ALHA 282 THs
s}A stdeh. @A) 29wl gu| A o] BR o] uet
FAAY (o] BRI Y AUl AL B8 A
o)), A (F e AR R A AR R £
% glom 2A AU Al Rejgu], ok H], %

u|2 FEEo
Fogut o] 2FFdolA Foge] Y ot
o B4 F Aoy TF+E A&t F= 98
vl E A5 dAlShE Au =, AR H e E] 2.9
s =& AlZtolut A E o mE g4 o
P 1A 55 AR oA Bl = B A
= Avlsdgel 875He 8 E= A
271 EAD 47, A AR Aol A AAst
722 ofd 42 (RA )7t o o 3=ty

=

2025, 8(3); pp. 592-602 593



KNST

mpAlEre 2 7 w2 GREA] e 29
Fel Ao RFEE AN, TAE, Fol R4
ool S u A W ], B7E ol Safo] Wik
ol Hu|g XS A 02 ] 270 wef 74
E 992 &5 (overhaul, OVHL)st= A 9
sleeh, gl ) 9] AR 3HuUg 7
Beto] Hulsag Agstel oy 24 e 97

AU &

—

T3] 4

_4

st
3. 3u|7d o dA

1|9} o 9] 7} A 9] Fu] Aol et @
A= S+HF7] B9 (total life cycle systems man-
agement, TLCSM) 7§g-& 7|Hto g B 7| A A 9]
% JferEE ﬁ] 7] AB7A] A g F7] (life cycle)
17 ol 2R A B5YE
AHGsto] v g Hasiel £
Qozn aRHl AEZEA
LI FAAA A S B A 2
1428 4(1PS)E Egskel Afete,

A7 ANEFEE A=A, 78, FRlAEE 2]
}+= RAM (reliability, availability, maintenability)
T ZEHS AA 5t AE] 7] HE 1] 91 CBM (con-
dition-based maintenance)?] A& 11 #3514 H
R M EERE L ER R T )

of
ok

o
oIt

2 e oox
N (S
A2
d
o,
o

_ﬁ
ofo
Hir
r2 f“

Lo Ho i

e
X
ok Hi

Lmlmzjiﬂlﬂﬂ
5

L
2 o
E?lﬂ
__)i:“
)

oZi flr ko 2

[e]

o9l ol vl8f & o M FH o] 3 vl o] el S vt
P a2 Fu7t The AT LGP R E A
e 7]9bgu]7kR] Gl Ad o HA L Fig. 10 Yept
AT
Corrective
maintenance
Preventive
g maintenance
i Condition based
9 maintenance

Takes place after Occurs at
failure has already pre-determined
occurred. intervals.
Passive in nature. Active in nature.

Carries out only
when needed.
Proactive in nature.

Traditional Prognostics

reliability and health

engineering management

Fig. 1. Development of maintenance strategy|[2]
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