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Abstract: With the rise of the internet of vehicles (IoV) and intelligent transportation systems, the increasing compu-
tational costs and problem scale have made the implementation of real-time applications extremely challenging, while also
bringing a large number of combinatorial optimization problems that are in urgent need of parallel solving to vehicular edge
computing (VEC). Often, these complex practical problems may possess non-convex, non-differentiable or even black-box
objectives and constraints, which may go beyond the scope that traditional mathematical methods can handle. In this con-
text, evolutionary multi-task optimization (EMTO), as a new paradigm in the field of multi-task optimization, effectively
solves multiple independent optimization tasks in parallel by fully exploiting the potential correlations between tasks. An ex-
plicit EMTO framework tailored for IoV is designed. By integrating the unique characteristics of oV tasks and deeply ex-
ploring the implicit correlations among them, a novel EMTO approach for IoV is proposed, which establishes mappings
based on vehicle location information. This paper focuses on the multi-task optimization problem in the context of IoV,

jointly optimizing fouraspects: vehicle-to-road data routing (DR), vehicle-to-road service migration (SM), vehicle-to-vehi-
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cle message transmission (MT), and vehicle-to-vehicle task offloading (TO), with the objective of maximizing the delivery

rate of each task within a specified time frame. Furthermore, to enhance the efficiency of knowledge transfer among related

tasks when their correlations are unknown, a migration mechanism grounded in task correlation assessment is introduced.

Specifically, the longest common subsequence between links is utilized to calculate their similarity, and three migration

strategies are devised according to different correlation distributions, ensuring the algorithm’s capability of knowledge trans-

fer across various scenarios. Finally, through experimental validation and performance evaluation, the effectiveness of the

proposed framework and algorithm is demonstrated. Compared with other EMTO algorithms, the algorithm presented in

this paper exhibits faster convergence speeds for various optimization problems and yields better solutions after knowledge

transfer among populations, showcasing impressive results.
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ARICEFE EEMTA AR Jysa i, 8 T H 5 AR S0
P B EAE AT 55 WS ARG A% S AL By 2 3 2
S AR SCREARSC AL B A B AT S5 A OC 2R, T
EEMTA W2k PRI X 55 75 2 . 33k A o D) {4 9 5
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