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Abstract

The objective of this study is to achieve wireless communication and wireless power
supply simultaneously between a station on the ground and a Micro Aerial Vehicle
(MAV) on the air by using microwave radiation. The creation of this wireless
communication and power supply system will enable us to use a set of transmitter and
receiver for both communication and power transmission. In addition, frequency band
can be shared for both purposes.

In our previous study, receiving, transmitting and tracking systems have been
developed separately. In the tracking system development, a 2-dimensional
auto-tracking system was completed.

The concept of this system is the following. MAV fly over a disaster area for
surveillance, for example. When MAV’s battery becomes low, it comes to the power
station for battery charge. The battery is charged by receiving the microwave beam
transmitted by phased array transmitter while it is circling above the power station.
Then, MAV goes back to the working area again without landing and take-off.

In this study, a small wireless camera was mounted on the MAV model and its

Frequency Modulation signal was used as a pilot signal. With this system, we can
expect to get not only positional information but also surrounding picture information.
To realize the retro-directive auto tracking function, instantaneous phase information of
the pilot signal must be analyzed during the communication. If phase of the microwave
is well analyzed during the communication, power transmission and communication
from the ground to a MAV will also be possible, because beam forming and beam
steering are achieved by the active phased array technology.
The positional information accurately was surveyed in the cases with and without
communication, that is, with and without changes in the camera pictures. In the final
stage of this research, it is inevitable to integrate receiving, transmitting and tracking
systems. Thus, flight demonstration will be conducted.
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|§ Using a picture information signal
i ' (2.45GHz) as a tracking pilot signal.
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