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Abstract:

A microwave power beaming system was developed to realize wireless power supply to a Micro Aerial
Vehicle. This system consists of transmitting, tracking, and receiving systems. In this paper, two research
themes are described.

Firstly, tracking system using signal of wireless camera is introduced. To realize high efficiency
wireless power transmission, detecting an MAV position is very important element because of pointing a
microwave beam toward the MAV with accuracy. The software retro-directive function is under
development. This system receives a pilot signal of 2.45GHz microwave sent from the MAV and analyzes
its current position using the phase difference. The possibility of microwave wireless power transmission
with picture information was suggested. A 2.45GHz FM wireless camera signal was used as a pilot signal
to track the vehicle which is circling over the transmitter. The maximum error was 3.22deg in the radial
direction and 4.97deg in azimuth direction, which were slightly larger than those without modulation.

Secondly, power transmission while communication between MAV and ground system is suggested.
Recently, energy harvesting technology has been studied using radiated radio wave for communication.
To take out radio wave as energy is lead to decrease equipment and frequency band width. Thus, power
transmission could be possible by using the radio wave for communication. At the previous transmitting
system, 5.8GHz microwave beam is formed by five-element horn antenna. In this paper, the efficiency of
transmitting system using modulated microwave beam is estimated using numerical simulation by FDTD
when transmitting beam is amplitude and frequency modulated. The beam area was discussed when
transmitted beam is steered and not because this transmitting beam can be steered by phased array system.
The kind of modulation is amplitude modulation (AM) and frequency modulation (FM).

In the result, there not would be significantly change of transmitted beam in each modulation method.
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