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Task offloading scheme for internet of vehicles edge computing based on NSGA-I11
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(School of Avionics and Electrical, Civil Aviation Flight University of China, Deyang 618000, China)
Abstract: Aiming at the problem of how to reduce the delay and energy consumption of edge com-
puting based on internet of vehicles and improve the experience of mobile users, a task offloading
scheme based on non-dominated sorting genetic algorithm II (NSGA-II) algorithm in the edge
computing architecture of internet of vehicles is proposed. First, an edge computing system for
the internet of vehicles is designed, in which the roadside unit receives the data provided by the
vehicles within the transmission range, and then transmits it to the mobile edge computing server
for processing. Mathematical models for delay and energy consumption of edge computing are
constructed, respectively, based on local computing and computing offloading. Finally, taking
the energy consumption and delay in the system as the decision-making objectives and minimizing
the total cost of users as the objective function, the algorithm based on NSGA-II is designed to
optimize the multi-objective function. The experimental results show that compared with those by
other schemes, the convergence speed of the proposed scheme is increased by about 13% , and the
total cost is reduced by about 30%. Therefore, the proposed scheme is more suitable for the sce-
nario of internet of vehicles.
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Fig.1 Task unloading framework of IoV system
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Tab. 3 Total cost of each algorithm varying with

the number of iterations
EEAR/(10%)
1k 10 % 509K 100 150 ¥k 200 K
NSGA-II 25.763 17.555 3.345 1.807 1.704 1.704

SPEA2  27.345 16.554 3.044 2.439 2.436  2.436
PESA2 22.546 11.138 4.728 2.706 2.694 2.694
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Tab. 4 Relationship between influencing factors of each algorithm and total cost
BRAR/ (10%)
(=873 P ok /A NG B/ fE4 7 /(107 biv)
10 20 30 40 50 1 2 3 4 5 2 4 6 8 10

NSGA-II 0.118 1.246 1.770 1.921 2.442 1.445 1.176 0.683 0.687 0.551 1.827 2.007 2.204 2.244 2.610

SPEA2 0.118 1.425 2.810 3.541 3.987 1.760 1.285 0.835 0.743 0.598 1.838 2.122 2.384 2.836 3.205
PESA2 0.118 1.573 3.558 4.138 7.260 1.875 1.785 1.553 1.013 0.771 2.128 2.626 3.328 3.713 4.059
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Fig. 15 Convergence performance of NSGA-II

algorithm and comparison with other algorithms
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