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Abstract: Considering limited energy of the wireless charging equipment (WCE) in wireless rechargeable sensor network,
an energy replenishment strategy and a data collection strategy are designed. On the basis of these, a path planning model
for WCE with functions of joint energy replenishment and data collection based on multi-objective optimization is con-
structed with two optimization objectives, maximizing the total energy utility of WCE and minimizing the average delay
of data transmission of all the sensor nodes in the network. To deal with it, a multi-objective ant colony optimization al-
gorithm based on elitist strategy was proposed, where the state transition strategy and the pheromone updating strategy
were improved. Then, the Pareto set was obtained in terms of this multi-objective optimization problem. The parameter
setting of ant colony algorithm’s effects on the proposed algorithm were analyzed under 20 sensor nodes. 50 groups of
contrastive experiments show that the average number of energy utilization obtained by ES-MOAC algorithm is 4.53%
higher than that of NSGA-II algorithm. The average number of average delay of all node data transmission obtained by
ES-MOAC algorithm is 5.12% lower than that of NSGA-II algorithm.
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