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[ ABSTRACT |

Autonomous Underwater Vehicles (AUVs) are widely utilized in military and civilian applications such as
maritime surveillance, reconnaissance, mine detection, and seabed exploration. However, AUV operations face
several technical challenges, including real-time optimization, limited underwater communication, and
difficulties in maintenance and fault detection. Traditional Modeling and Simulation (M&S) approaches are
useful for performance analysis but have limitations in real-time operational optimization. Digital Twin (DT)
technology has gained attention as it enables continuous updates of virtual models based on real-time data,
allowing for operational optimization. This paper proposes a DT-based approach for AUV operations and
analyzes its advantages compared to conventional M&S methods. Specifically, a Lightweight Digital Twin
concept is introduced, considering the constraints of underwater communication and computational resources,
to enable real-time optimization and predictive maintenance.

Key Words : Autonomous Underwater Vehicle(Al2 $91 A4A), Digital Twin(OA|E EY), Real-time Operational
Optimization(AA|7F 28 z|A3}), Predictive Maintenance(oll& S-X|H4), Lightweight Digital Twin(Zd=F tjx|&

E£9)

L A2 AN E R E RS RIS D

H7E §& FokelA s &8¥a Qry 5], A&

A4S F9l <=4 (AUV, Autonomous Underwater Vehicle) 713 AA g e AUVE dF Hele 8 a8

4s IA FIATIY, e tekst 549 AUV RS

7hEsketar glth oA E AR 2 dERE &8 7ksAd ol

1) LIGLﬂi% aﬂoc}ﬂ:',-i‘za‘:' =0 _1]:_1:41:;0] ==X uly o) o Z}7 ;14 A7) /\3331]_ A

(Maritime R&D Center, LIG Nexl, Korea) AL == T f"\# > © A ° =
* Corresponding author, E-mail: chul.hyun@gmail.com 92 Tl grUl Fas 242 A Fa JAu1-3].

Copyright © The Korean Institute of Defense Technology AUV 7]%9] vbde Boy gUsk g A7 &8, A
Received : March 11, 2025 Revised : March 30, 2025 Aol SAAA =HbS 0 74 Aue oox 3 ).

Accepted : March 30, 2025



7P WA 5733 BoeingAte] Echo Voyager= ZUd
AUVXLUUV)Z, 3lo|HeE 3371 A 288 F3)] Ho 671
A Zo] shseh, dAE Al 2 Y AT 59
A7 4 FaE ExRE JPEEATE o]F KongsbergAle
HUGIN Superior’} 57338, it AL 718 AA, A4 2
zg AAS A% dlE AUVEA, Hdl 70413 2P 244

33 Y AsRE AT FE 2FA,

/

|

(a) Echo Voyager

(b) HUGIN Superior

(d) LIG Nex1 AUV

O 1. MA 2=e] 228 AUV AR
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