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Abstract: In order to solve the problems of overload of roadside units and blind area coverage of ground nodes in existing
edge computing, a mulit-agent deep deter ministic policy gradient (MADDPG) -based edge offloading optimization algo-
rithm assisted by vehicle clustering and unmanned aerial vehicle (UAV) trajectory optimization (VCTOEM) was pro-
posed. Firstly, a “vehicle-road-air” joint edge offloading system was constructed, and a multi-objective optimization
model was established. Secondly, a vehicle clustering mechanism was designed to aggregate vehicles with remaining re-
sources into groups. In addition, an improved particle swarm optimization (PSO) algorithm was introduced to optimize
the trajectory of UAV, ensuring efficient coverage of ground computing power blind spots while reducing flight energy
consumption and transmission delays during task oftfloading. Finally, a collaborative offloading algorithm based on multi-
agent learning was designed for final decision-making. Simulation results showed that the proposed algorithm could effec-
tively adapt to the dynamic changes in the network caused by high-speed vehicle movement, maintaining excellent con-
vergence stability in high load scenarios. The average rewards were about 10.5%, 29.7%, 22.8%, 9.1%, 6.7% and 9.9%
higher than the other six benchmark algorithms, respectively.
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