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            Abstract
          
        

        
          본 연구에서는 무인수상정의 해상 이동 표적 추적을 위한 인공신경망 기반 경로 생성 기법을 제안한다. 제안된 기법은 Hamilton-Jacobi-Bellman (HJB) 방정식을 신경망 모델로 근사하여, 추적자가 목표 선박의 함미 기준으로 제한된 방위 각도와 거리 내에서 접근하는 경로를 생성한다. 시뮬레이션을 통해 제안된 모델이 다양한 시나리오에서 유효하게 작동함을 확인하였다.

        

        
          
            초록
          
        

        
          This study presents a neural network-based path generation method for maritime moving target tracking by unmanned surface vehicles (USVs). The proposed method approximates the Hamilton–Jacobi–Bellman (HJB) equation using a neural network model, which generates the pursuer's trajectory for approaching the target vessel within constrained bearing angles and distance, based on the target vessel's stern. Simulation results confirm that the proposed model operates effectively in various scenarios.

        

      

      
        Keywords: 
Unmanned Surface Vehicle, Target Tracking, Path Planning, Neural Network Approximation, Differential Game
키워드: 무인수상정, 목표 추적, 경로 계획, 신경망 근사, 미분 게임

      

    

    

  
    
      Acknowledgments
      이 논문은 2025년 해군사관학교 해양연구소 학술연구과제 연구비 지원으로 수행된 연구임.

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	H. J. Lee, P. H. Kim, and K. H. Lim, “Development of the Unmanned Maritime System (UMVs) in Neighboring Countries and Its Implications for the Republic of Korea Navy,” Journal of the KNST, Vol. 6, No. 3, pp. 314-319, 2023.
			[https://doi.org/10.31818/JKNST.2023.09.6.3.314]
		
        

        
          	
            
              2. 
            
          
          	K.M. Kim and Jungmok Ma, “A Study on the Research Trends in Unmanned Surface Vehicle using Topic Modeling,” Journal of the Korea Academia-Industrial cooperation Society, Vol. 21, No. 7, pp. 597-606, 2020.
        

        
          	
            
              3. 
            
          
          	Dooyoung Kim, “Path Planning for Autonomous Unmanned Surface Vehicle Recovery: A Potential Field Approach,” Journal of the KNST, Vol. 7, No. 4, pp. 428-432, 2024.
			[https://doi.org/10.31818/JKNST.2024.12.7.4.428]
		
        

        
          	
            
              4. 
            
          
          	Kyunghwan Son et al., “On the Efficiency of Running Machine Learning Tasks for Drone-Based Target Tracking: Cloud-Based vs. Drone-Based,” The Journal of Korean Institute of Communications and Information Sciences, Vol. 43, No. 1, pp. 143-151, 2018.
			[https://doi.org/10.7840/kics.2018.43.1.143]
		
        

        
          	
            
              5. 
            
          
          	Daewoo Kim et al., “AI-based Drone Object Tracking System: Design and Implementation,” The Journal of Korean Institute of Communications and Information Sciences, Vol. 42, No. 12, pp. 2391-2401, 2017.
			[https://doi.org/10.7840/kics.2017.42.12.2391]
		
        

        
          	
            
              6. 
            
          
          	Minsung Park and Bo Woo Nam, “Optimal Coverage Path Planning for Unmanned Surface Vehicles Using Flexible Formation Tracking Control,” Journal of Ocean Engineering and Technology, Vol. 39, No. 3, pp. 287-298, 2025.
			[https://doi.org/10.26748/KSOE.2025.010]
		
        

        
          	
            
              7. 
            
          
          	R. Isaacs, Differential Games: A Mathematical Theory with Applications to Warfare and Pursuit, Control and Optimization. New York, NY: Wiley, 1965.
        

      

    

    

  OEBPS/images/big_8_3.jpg
155N 2635-1926 Ao 13220258 o8

stxtiZ2aet|sstel x|

L]

T 3 4610) 18 44 BABO| 45 3 A B I HEVY Y5 24
2wz 2 e

T2 291 22 2SN 9/ BHOIN PPO 71 BBI2EE 082 Bl 242
0] 2 A et &P
Y20 899,02, 013, werm. w22, 290

IETE] VR 0|410] S.E 6 % +2E 2sis WHIDSAD 40 X 5 BB WS AT
29, 260,28, 058, 01p%

T 01+ 4730 34 015 B 248 8 U2 22 AWM
usy

ABM AIBAIOINE 282 B1EE| RIS S Bat 4
prigeey

USBEHMENN 719181 Al LA e WE: HR7Hs 2 BAPHS AL Uy
Il gMHos
Foary

T %2 1203} PPO 712t HEHOHE BUS $ENBRSAI| HAAIY 2 Y 0RlS
He
U, 4, oz 28, TYY

T 22 YUE YUF AP KU YRS I USAE AP AT
e, w0z 28, UwH





OEBPS/images/_common/images/crossref.gif





