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Abstract Various natural disasters such as earthquakes, tsunamis, and volcanic eruptions have occurred in many
parts of the world. In particular, the 2011 Great East Japan Earthquake and Tsunami caused extensive damage.
Therefore, measures to mitigate the damage caused by earthquakes and tsunamis are needed. As an existing coun-
termeasure against these disasters, disaster relief using UAVs (Unmanned Aerial Vehicles) has attracted attention,
and methods have been proposed to link UAVs with smartphones and IoT devices to convey damage and evacuation
information to evacuees. However, most of these methods collect disaster information from sensor devices installed
on the ground. If communication infrastructure such as cell phone base stations or ground-based sensor devices
are damaged during a disaster, information for controlling UAVs will be insufficient and appropriate disaster relief
cannot be provided. In addition, most of the UAVs used are commercially available small UAVs, which are not
suitable for continuously searching for evacuees over a long period of time and over a wide area. In a previous study,
we proposed an evacuation guidance system in which a large UAV searches for victims while carrying small UAVs,
and after finding victims, the separated small UAVs either guide them to evacuation or transmit evacuation routes
if they can communicate with the victims’ mobile terminals. In this paper, we propose an optimization method
based on disaster risk and population distribution for the location of base stations (BS), which are work bases
for recharging small UAVs and installing small UAVs on large UAVs, by expanding the range of assumed disaster
areas, and also an optimization method to shorten future evacuation completion time when small UAVs that have
completed evacuation guidance are placed again at BSs. We propose a method to optimize the location of the BS
where small UAVs are relocated using reinforcement learning in order to shorten the evacuation completion time in

the future.
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