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Research and Development of Frequency-Reuse Microwave Power Transfer Avoiding Existing
Wireless Systems and Human Exposure
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Abstract

This study proposes a beamforming method for Microwave Wireless Power Transfer (MWPT) that achieves high-
efficiency power transmission while simultaneously mitigating human exposure and interference with existing
wireless systems. The proposed method was experimentally validated using a 32-element array operating at 5.7 GHz.
Its key features include channel estimation for human bodies, wireless stations, and power receivers using the MWPT
system itself, null steering toward information receivers (IRs), and an optimization of antenna weights based on
maximizing the ratio of received power to human exposure power. Real-world evaluations involving a phantom and
a communication system confirmed that the proposed method achieves interference suppression of over 20-40 dB
compared to conventional methods while maintaining power transfer efficiency and minimizing the communication
Bit Error Rate (BER). These results demonstrate that the proposed approach is an effective solution for ensuring
both the safety and high efficiency of MWPT systems.
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