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High-efficiency CC/CV Output Regulating Method for UAV-
WPT System Based on Voltage-controlled Capacitor
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Abstract: The wireless power transfer (WPT) technology, which can provide flexible and convenient power
supply for unmanned aerial vehicles (UAVs) without human assistance, is an important research direction for the
intelligent development of UAVs in the future. To meet the practical requirements of lightweight, constant current (CC)
and constant voltage (CV) charging, and a high-power transmission efficiency for a UAV-WPT system, a
high-efficiency CC/CV output regulating method for the UAV-WPT system based on voltage-controlled capacitor
(VCC) is proposed. On the transmitter side, a VCC is utilized as the compensated capacitor. By dynamically adjusting
the equivalent impedance of the VCC, the output current and voltage from the system can be effectively controlled.
Meanwhile, zero-voltage switching can also be achieved in the inverter in a wide load range without any extra auxiliary
power sources or inductors. The operating principle for the proposed UAV-WPT system and its power loss model are
analyzed in detail. In addition, a DC bias voltage regulation module, a closed-loop control strategy and a parameter design
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method for the VCC are designed. Experimental results show
that under the rated output conditions of 25.2 V and 6 A, the
system’s overall efficiency can reach 88.8%.
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Fig. 1 Circuit structure of S-S compensated WPT system based on voltage-controlled capacitor
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