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Collaborative Task Offloading Strategy Based on Multi-Access Edge Computing in
Internet of Vehicles

Zheng Mingli
(College of Computer Science and Technology, Jilin University, Changchun, Jilin 130012)
Abstract: As a typical application scenario of the deep integration of intelligent transportation and new—generation mobile communication
networks, the Internet of Vehicles (IoV) carries a large number of computation—intensive and delay—sensitive tasks such as automatic driving,
vehicle—road coordination, and in—vehicle infotainment. Traditional local computing and remote cloud computing models are difficult to
meet the service requirements of low latency, high reliability and high energy efficiency at the same time. Multi—Access Edge Computing
(MEC) provides near—source processing support for IoV tasks by sinking computing, storage and network capabilities to the network edge,
becoming a key technology to break the resource bottleneck of vehicle terminals. However, the high—speed mobility of vehicles, dynamic
network topology, task heterogeneity and limited resources of edge nodes are coupled with each other, resulting in problems such as low
collaboration efficiency, unreasonable resource allocation, and unbalanced delay and energy efficiency optimization in existing task offloading
strategies. Therefore, this paper faces the high—dynamic, strong real—time and multi—constrained operation characteristics of IoV, constructs a
multi—layer collaborative architecture of [oV-MEC, systematically analyzes task characteristics, communication links and resource constraints,
and establishes a mixed integer nonlinear optimization problem model aiming at minimizing the total system cost and taking into account task
completion quality and resource fairness. A dynamic task partitioning mechanism is designed to realize subtask decomposition and priority
offloadability evaluation based on dependency relationships. A hybrid decision architecture integrating centralized and distributed methods is
proposed, combined with deep reinforcement learning algorithm and neighbor node resource negotiation mechanism, to complete
collaborative offloading decision—making and adaptive resource allocation. The effectiveness and superiority of the proposed strategy are
verified through simulation experiments from multi—scenario and multi—index dimensions. The results show that the proposed strategy can
significantly reduce task processing delay and vehicle terminal energy consumption, improve edge resource utilization and task completion

rate, and provide theoretical basis and technical support for efficient computing offloading and resource collaboration in IoV.
Keywords: Internet of Vehicles; Multi—Access Edge Computing; collaborative task offloading; Deep Reinforcement Learning; resource allocation;
dynamic topology
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