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Charging Utility Optimization for Sensor Networks with Space and
Budget Limitation

DA Mingxiang, XU Lijie

(Jiangsu Key Laboratory of Big Data Security & Intelligent Processing , Nanjing University of Posts and Telecommunications ,
Nanjing 210023, China)

Abstract: A device initiated mobile cooperative charging service model is proposed to address the issue of maximizing charging utility in wire-
less rechargeable sensor networks under the constraints of the number of charging locations and charging service budget. Firstly, prove the NP
hardness of the objective problem, and at the same time, prove that the objective problem in the case of multiple charging stations is essential-
ly equivalent to the objective problem in the case of a single charging station; Secondly, by proving the submodularity of the objective func-
tion, the objective problem is transformed into a submodular multi knapsack problem, and a greedy strategy based polynomial time charging al-
location scheduling algorithm is designed to solve the problem, proving that the algorithm has an approximate performance ratio of 1-1/e; Fi-
nally, simulation experiments were conducted, and it was found that the charging utility generated by the proposed algorithm increased by an
average of 112.00%, 55.04%, and 28.55% compared to the three comparison algorithms, respectively, demonstrating certain performance su-
periority.
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