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Establishment of ultra-high efficiency microwave wireless power transmission
technology for undetectable power receivers in metal housing
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This study established a harness-less power-supply technique using radio
waves to devices in metal enclosures intended for transportation and industrial machinery.
In the proposed method, the electromagnetic field distribution in the enclosure can be
electronically controlled by adjusting the impedance of parasitic antennas with no signal source. By
utilizing the unique characteristics of the electromagnetically shielded space and parasitic
antennas, an algorithm to indirectly estimate the transfer efficiency was developed, enabling a
highly efficient power supply to difficult-to-detect receivers without any feedback.
To demonstrate the proposed method, an automatic impedance control system with extremely low loss
(approximately -0.5 dB) and full—ran%e phase controllability was developed, and wireless power
transfer with an average transfer efficiency of approximately 50% was demonstrated regardless of the
receiving position within the enclosure.
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