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task assignment based on energy efficiency

YANG Guisong', ZHENG Xiaojin', HE Xingyu', JIA Mingquan’

(1 School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093,
China; 2 College of Communication and Art Design, University of Shanghai for Science and Technology, Shanghai 200093,
China; 3 Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: Compared with the traditional mobile crowd sensing system for sensing workers, UAVs have the advantages of being
able to perform hazardous tasks, being easy to control, and not requiring additional incentive costs, making them more suitable as
the subject of task execution. However, the energy of UAVs is limited and the completion time of sensing tasks is restricted, so how
to design an efficient task assignment method considering the above two factors is a key issue. Thus, an energy—efficient UAV -
assisted mobile crowd sensing system task assignment method is proposed to improve the system task completion rate while
maximizing energy efficiency. The method firstly defines an energy—efficient calculation based on the obtained returns and consumed
energy by the UAV for evaluating the merits of the task assignment scheme; then, an improved simulated annealing genetic
algorithm is designed to obtain an energy —efficient task assignment scheme that maximizes energy efficiency. It is experimentally
demonstrated that the proposed method has better performance in average task energy consumption, system task completion rate, and
system energy efficiency compared with other benchmark algorithms.
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Fig. 1 System workflow
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Fig. 2 Diagram of UAV mission execution process
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Fig. 3 Flow chart of simulated annealing genetic algorithm
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Fig. 5 Schematic diagram of chromosome crossover process
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