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Abstract—Wireless Rechargeable Sensor Network (WRSN) is a new paradigm that prolongs the lifetime of Wireless Sensor Network
(WSN). To improve the survival rate of sensor nodes and energy usage efficiency, this paper studied how to schedule charging paths of
multiple mobile chargers and allocate charging time simultaneously. We propose an on-demand partial charging scheme for multiple
mobile chargers. First, to balance the charging workload of multiple mobile chargers, we proposed a new clustering algorithm to
divide the sensor nodes into several clusters. Then, we proposed an algorithm of determining the target charging sensor node. Finally,
based on deep reinforcement learning technique, the charging duration calculation strategy is designed to automatically allocate
charging duration for the sensors. Extensive simulations show that, compared with baseline algorithms, our scheme can increase the
survival rates of sensor nodes by 3.62%∼11.95% and increase the energy usage efficiency by 1.57%∼6.15% in different network scale.
Keyword—deep reinforcement learning, multiple mobile chargers, partial charging scheme, wireless rechargeable sensor network

Tingwei Li received his Bechelor’s degree in the School of Computer Science, Guangdong Polytechnic Normal University in 2022. He is
currently pursuing the Master degree in South China Agricultural University. His research interests include wireless rechargeable sensor
network, deep reinforcement learning.

Shuangjuan Li received the BS degree in Computer School and the MS degree in State Key Laboratory of Software Engineering from
Wuhan University in China in 2005 and 2007, respectively. She received the PhD degree in School of Data and Computer Science from
Sun Yat-sen University in China. Now she is a lecturer in South China Agricultural University. Her research interests include
optimization algorithms, wireless sensor networks.

ADRL-Based Partial Charging Scheme of
Multiple Mobile Chargers for Maximizing
Survival Rate and Energy Usage Efficiency

Tingwei Li, Shuangjuan Li*
College of Mathematics and Informatics, South China Agricultural University, China

litingwei@stu.scau.edu.cn, lishj2016@scau.edu.cn
*Corresponding Author

mailto:litingwei@stu.scau.edu.cnfirst-third.edu
mailto:lishj2016@scau.edu.cn

	Tingwei Li, Shuangjuan Li*

