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Drones are increasingly used in various fields such as agriculture, logistics, and disaster response due to their agility and
versatility. In indoor plant factories, small drones are used to monitor crop conditions and collect environmental data.
However, small drones require frequent recharging due to their limited battery capacity, making autonomous charging
systems essential for uninterrupted operation of drones. This study proposes an autonomous charging station designed for
small drones in indoor plant factories. The system employs a wired charging mechanism to enhance charging efficiency,
and a 3-degree-of-freedom (DOF) pose alignment system, utilizing an XY plotter and turntable, to correct drone landing
errors. The alignment system ensures that drones, landing with random positions and orientations, are automatically
adjusted to the correct position for charging. Experiments demonstrated that the charging station successfully aligned and
charged drones with a 93% success rate on the first aftempt. Even in cases of failure, the system automatically retried until
a 100% success rate was achieved. This autonomous drone charging system has the potential to significantly enhance
operational efficiency in indoor plant factories and can be adapted for various drone models in future applications.
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Fig. 1 Conceptual design of autonomous drone charging system

Table 1 Design requirements for autonomous drone charging
system

Subject Requirements

Width: Min. 300 mm

Landing area

(Upper Plate Area) Height: Min. 300 mm
Manipulator DOF ¥ translafi(gl?li rotation)
Manipulator Whole landing area

workspace 360°
Payload Min. 100 g
Camera FOV Whole landing area
Charging method Wired charging
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Fig. 2 Additional components attached to drones for autonomous

drone charging system
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Fig. 3 Detailed structure of drone pose alignment manipulator
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Fig. 5 Prototype of autonomous drone charging system
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Fig. 6 Experimental environment to verify position control

performance of drone pose alignment manipulator

Fig. 7 Experimental environment for payload measurement of
drone pose alignment manipulator
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