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Basic Study on Flight Altitude and Battery Current Control in In-Flight Wireless Power Transfer for Drones

Yusuke Satoh*, Kota Fujimoto, Ryo Matsumoto, Sakahisa Nagai, Binh Minh Nguyen, Hiroshi Fujimoto (The University of Tokyo)

Receiving the desired amount of power under the fluctuation of mutual inductance is a big challenge for in-flight wireless power

transfer for drones. To deal with this issue, we proposed an approach which combines battery current control with drone alti-

tude control. This approach allows stabilization of battery current and reduction of switching losses by the semi-bridgeless active

rectifier. The effectiveness of the proposed approach is verified through experiment.
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Fig.1. WPT for in-flight drones using magnetic resonance
method.
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Fig.2. Overall view of the circuit under study.
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Fig.3. Block diagram of flight altitude and battery current control
system.
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Fig.5. Mutual inductance and air gap.
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Table 1. Experimental parameters.
Parameters Values
DC voltage source Vipc 50V
Inductance Ly, Ls 98.42 uH, 17.9 uH
Resistance R, R, 45.21 mQ, 31.5 mQ
Capacitance C1, Cy 36.21 nF, 191.33 nF
Resonant frequency f(= w/2m) 85 kHz
Smoothing capacitor C 3900 uH
Battery voltage V4, 222V
Battery current reference I, 52A
Power load Pr, 50 W
Number of propellers 7, 2
Current limitation gain @y high, @b,low 1.05, 0.95
Preliminary altitude reference Zigeal 8.3 cm
Control period of flight altitude control T 2 ms
Unit step of altitude control deviation Az, 0.05 mm
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