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Task offloading and resource allocation based on simulated

annealing algorithm in C-V2X internet of vehicles

LI Zhi*, XUE Jianbin

(School of Computer and Communication, Lanzhou University of Technology, Lanzhou Gansu 730050, China)

Abstract: When big data flow calculation tasks with different attributes were transmitted and offloaded in networked vehicle nodes,
issues such as delay jitter, larger computational energy consumption and system overhead usually happened. According to the actual
communication environment, a scheme for task offloading and resource allocation based on Simulated Annealing Algorithm (SAA) in
Celluar Vehicle to Everything (C-V2X) Internet of Vehicles (loV) was proposed. Firstly, tasks with high processing priority were
processed by collaborative offloading and computing, depending on the task processing priority. Secondly, a SAA-based task offloading
strategy was developed, with the aid of globally searching for the optimal offloading scale factor. The task offloading scale factor was
analyzed and optimized. Finally, during the updating process of task offloading scale factor, the minimizing of the system overhead was
transformed into the allocation convex optimization of power and computational resource. The Lagrange multiplier method was used to
obtain the optimal solution. Comparison between the local offloading and adaptive genetic algorithm were illustrated in detail. As the
calculation task volume increases, the time delay, power consumption and system overhead using the adaptive genetic algorithm are
maximumly decreased by 5.97%, 49.4%, and 49.36% respectively, compared with local offloading. Compared with the adaptive genetic
algorithm, the time delay, power consumption and system overhead using the proposed SAA-based scheme are further maximumly
decreased by 6.35%, 92.27%, and 91.7% respectively. As the CPU cycles of the calculation task increase, the time delay, power
consumption and system overhead using the adaptive genetic algorithm are maximumly decreased by 16.4%, 49.58%, and 49.23%
respectively, compared with local offloading. Compared with the adaptive genetic algorithm, the corresponding time delay, power
consumption and system overhead using the proposed SAA-based scheme are further maximumly decreased by 19.61%, 94.39%, and
89.88% respectively. The experiment result shows that SAA can not only reduce the time delay, power consumption and system overhead
of communication systems but also accelerate the convergence of the results.

Keywords: Internet of Vehicles (IoV); Mobile Edge Computing (MEC); Task offloading; Resource allocation; Simulated Annealing

Algorithm (SAA)
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