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Abstract :

For urban environment maintenance in both normal and emergency (e.g., at the time of disaster)
periods, the use of UAVs (Unmanned Aerial Vehicles) is very important from the viewpoint of
efficiency and safety of the maintenance. Especially, VTOL (Vertical Takeoff and Landing)-type
UAVs outdoes general fixed-wing aircraft because they do not need a long runway and are easy to
land on narrow spaces. However, the flight efficiency of conventional VTOL-type UAVs has not
been fully addressed. In order to realize their secure flight control, this paper discusses the
following two topics. The first one is the application of the battery management system (BMS)
recently developed in the electric vehicles (EVs) to Multicopter UAVs. The effectiveness of the
use of highly accurate battery information based on BMS is described by simulations and
experiments. The other one is the proposal of a novel stability evaluation method for nonlinear
systems such as Quad Tilt-Wing (QTW) VTOL aircraft. For this purpose, this section introduces
the scheme of the region of attraction (ROA) and introduces some ROA based optimization methods
for aircraft design parameters, feedback controller design parameters, and simultaneous design of

aircraft and feedback controller designs.
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