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Wireless Powered Battery—free Drone Experiment with
Novel Flat Beam Forming Technique

Prof. Naoki Shinohara (Kyoto University)

A far field Wireless Power Transfer (WPT) market is growing now in the world. There are a lot of start
up companies to develop battery-less loT sensors. In Japan in May, 2022, new radio regulation for
the weak powered far field WPT was established. The current commercial WPT is applied as wide
beam, low power, and low efficiency power supply system like wireless communications. But it is
only one of the far field WPT applications. We can create narrow beam to transmit high power to one
target with high efficiency. There were a lot of field experiment of the narrow beam WPT from 1970s.
However, for the commercial applications of the narrow beam WPT, we should suppress side lobes
both to increase the beam efficiency and to avoid unexpected interference and human hazard. We
propose novel flat beam forming technique to fly battery-less micro drone by 5.8GHz microwave. We
can increase total efficiency combined with the beam efficiency and RF-DC conversion efficiency of
a rectenna array by the proposed flat beam forming. We succeeded in long time flight of the battery-
less micro drone by microwave beam only. In this presentation, we introduce the novel beam forming
technigue and experimental results,
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- Associate Editor of IEEE T-EMC, T-CPMT, and IET Electronics Letters
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