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Recently, microwave power transmission system have been proposed as a means of transmitting
offshore renewable energy. One of the challenges in implementing microwave power
transmission system in society is the leakage of radio waves to the surrounding environment.
Especially in offshore locations, the angle of the transmitting and receiving antennas and the
refractive index of the transmission line change due to wind, rain, and weather conditions. Then,
amethod to control the beam toward the target receiving antenna, called a retro-directive system,
isrequired. However, the conventional retrodirective systems often use different frequencies to
avoid interference between pilot and power signals, and cannot operate on transmission paths
with frequency characteristics. Therefore, we propose to assign two orthogonal polarizations
to the pilot and power signals. Since the amplitudes of the pilot and power signals are very
different, an orthogonal dual-mode dielectric resonator antenna with high polarization isolation
is used as the antenna element. This study also proposes to apply the retrodirective system to
both the transmitter and receiver sides. This system is characterized by the fact that energy
leakage to the outside of the system is minimized by repeating the retro-directive process on
both the transmission and receiving sides. A simulation using the beam propagation method
showed that a low-leakage beam is automatically formed by repeated propagation of the pilot
signal and power signal. In an oscillation operation experiment using a phase conjugate mixer,
a single loop circuit was able to obtain an oscillation frequency independent of the length of
the transmission line. An analysis of an array antenna using the electromagnetic field simulator

showed a directivity pattern of the response wave depending on the angle of the incident wave.
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