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Abstract: The demand for high-quality services and low latency in vehicular networks is rapidly increas-
ing. Integrating unmanned aerial vehicles (UAVs) helps resolve latency and congestion caused by compu-
tational/resource imbalances. Yet existing trajectory planning and task offloading schemes lack effective-
ness in cutting energy use and boosting real-time responsiveness, struggling to adapt to vehicular net-
works” dynamic data. To tackle these challenges, we propose a proximal policy optimization (PPO )-
based approach, mitigating latency and energy problems by optimizing UAV trajectories, device associa-
tions, and task offloading ratios. First, we build a digital twin-enabled edge computing architecture for
such networks. Second, we design a multi-UAV path planning algorithm, named MDP-MAPPO, based
on the multi-agent PPO (MAPPO) framework. In dynamic scenarios, MDP-MAPPO optimizes UAV tra-

s B H#A:2025-07-12; &[5 H #§:2026-01-11 ZSFI R : hitp : //nyzr.njupt.edu.cn
B &R : [6 R 18 2l J7 507 2 ] P SR RE T DAk H T SCHEIE (SGITO000YXXX2200949) B 25t H
{EE BN ARERNE 5 -5, B TR, linliming@seu.edu.cn
SIRZARSC - ARERNS , PR IEDL . 2E T MDP-MAPPO UK 8} 9 22 6 A\ AL th 5 BT 4 22 RE IR 5 SE 3R A Ak [T ] w5 R b A 224l C AR B2 )
2026,46(4) :87-99.
Citation: LIN Liming, CHEN Siguang. Sustainable energy and latency optimization of multi-UAV routing based on MDP-MAPPO [J]. Journal of Nan-
jing University of Posts and Telecommunications (Natural Science Edition) , 2026, 46(4): 87-99.



88 Rl K AR (B AA )

2026 4

jectories via integrating digital twin technology and reinforcement learning. Experimental results show

that MDP-MAPPO outperforms particle swarm optimization (PSO) and A-star in convergence speed,

with lower latency and less energy cost.
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