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Automated Drone Charging Station Using Gravity and Shape of
Landing Structure
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(Jae Woo Lee', Seongkyun Jeong'*, and Jac Hwan Bong'-")
"Department of Human Intelligent Robot Engineering, Sangmyung University

Abstract: This paper proposes a novel automated charging station for small drones. This system uses the three-dimensional shape of
the landing structure and gravity to guide small drones, which are challenging to control precise landings, to the charging position. It
employs a contact-based charging method using a single actuator to drive the vertical one-degree-of-freedom motion of the charging
cable, enabling connection to the drone’s charging terminal. The developed system continuously verifies the start of charging and
tries to connect the charging cable to the drone until it successfully initiates charging. Performance evaluations demonstrate high
charging success rates across various situations, with drones landing on the station at different positions and orientations. Most
experiments have achieved successful charging within five attempts to connect the charging cable to the drone. This research
demonstrates that mechanical design, utilizing the landing structure’s shape and gravity, can achieve stable drone charging
automation. The developed system is simply designed, making it cost-effective and easy to maintain.

Keywords: drone charging station, automated charging, landing structure design, gravity-based alignment
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Fig. 1. Conceptual diagram of automated drone charging station.
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Fig. 2. Attachment for drone protection and reorientation of
charging terminal.
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Table 1. Charging success rate according to drone position.
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G 100 % (within 5 trials) 0%
®) 97.5 % (within 5 trials) 2.5%
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Fig. 9. Experimental setup for evaluating charging success rate
according to drone free-fall position and orientation.
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