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Development of fundamental technologies to realize a society using drones
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We developed three methods or systems for drone as follows. The position of

a drone can be detected by using the global positioning system (GPS). However, GPS sometimes has
difficulty capturing signals from satellites that are shielded by mountains and/or buildings. As a
solution, we propose a flight area estimation method using a 3D map created on the basis of deep
learning. Many flight path designing methods have been proposed; however, none of them addresses the

issue of flight efficiency. We optimize each path using ant colony optimization and optimize the
position of the terminal connecting the paths using particle swarm optimization. We propose to
install an ultrasonic sensor on each arm of the drone and estimate the condition of the landing
space from the time series of reflected waves for very short ultrasonic waves. In the measurement
results shows that, reflected waves were small and changed irregularly for each sensor where the
space is not suitable for landing.
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