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quality of service, yet existing resource management strategies are poorly adapted in highly dynamic ocean environ-
ments. To address this problem, a task offloading and resource allocation algorithm based on an improved twin-
delayed deep deterministic policy gradient was proposed. The algorithm was designed to systematically coordinate
servo UAV deployment with edge node resources to jointly optimize communication resource allocation and computa-

tional task scheduling, while taking into account the energy constraints of ocean edge nodes and the time-varying

WimEER: 2025-06-30; fEEIBHA: 2025-09-18

BIE1EE: HHN, ylxu@shmtu.edu.cn

HEEWHE: ERARMFEEREHIE (No.62271303); FilFMH AR RS THHRITE (No.2021-01-07-00-10-E00121);
T AR AEE T H  (No.20ZR1423200)

Foundation Items: The National Natural Science Foundation of China (N0.62271303), The Innovation Program of Shanghai Municipal
Education Comission of China (N0.2021-01-07-00-10-E00121), The Natural Science Foundation of Shanghai (No.20ZR1423200)



- 103 -

HIERIE 2025 45 10 #i

characteristics of ocean networks. Specifically, the problem was formulated as a non-convex optimization framework

with the objective of maximizing throughput under stringent quality of service requirements of user devices. The pro-

posed algorithm dynamically adapted to the changing ocean environment through resource coordination, effectively

balancing delay and energy consumption. Simulation results show that the proposed algorithm significantly outper-

forms existing benchmark methods in highly dynamic maritime communication scenarios, demonstrating the effec-

tiveness and feasibility of the approach.

Key words: mobile edge computing, resource allocation, task offloading, maritime communication, twin-delayed

deep deterministic policy gradient
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