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_ As an outcome of this research, an UAV (unmanned aerial vehicle) that can stably
fly near an obstacle without any complex control in a cluttered environment. The stable flight in the

cluttered environment is a known and general issue of existing UAVs, which has been solved by this
research. This successful result was presented in domestic and international invited talks, journal and
reviewed papers, and interviews for TV. The developed UAV consists of a spherical shell, a passive
gimbal, and an internal UAV. The spherical shell protects the gimbal and the UAV. The shell and the UAV
are connected via the gimbal so that they can independently rotate. This mechanism allows the UAV to
contact its shell to a ceiling or a wall and rotate on the surface by using its shell like a tire. The
internal UAV is a general quadrotor-type aerial vehicle.
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