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Development of a robust stabilizer-less unmanned helicopter based on rotor flap
angle control

Nakanishi, Hiroaki

10,100,000

Flight experiments were conducted on a stabilizer-less unmanned helicopter,
and it was revealed that the behavior of the helicopter differs between low-speed and high-speed
flight. To explain this behavior, we constructed a rotor aerodynamics measurement system, built a
model of the induced velocity distribution, and showed that the rotor aerodynamics can be estimated
based on this model. Furthermore, the proposed method was applied to wall effects that appear when
the rotor approaches the ground or ceiling, and new models of those effects were constructed.

By combining the incremental method with the rotor flap angle control, a flight control system with
high robustness against the uncertainty of aerodynamic parameters was constructed. The proposed
method was extended to helicopters with stabilizers, and the robustness against various
uncertainties was confirmed.
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