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Coaxial Dual-Rotor UAVs
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Control Technology Research Institute, Xi’an 710065, China)

Abstract: A scheme of attitude control based on three-track moving mass-actuated mechanism is proposed for
the problem that overcomplicated rotor components and low reliability of the coaxial dual-rotor unmanned
aerial vehicle (UAV). The motion model and the aerodynamic model of the moving mass-actuated ducted
coaxial dual-rotor UAV are derived. The dynamic characteristics of moving mass-actuated UAV (MAUAV)
with different slider positions and mass ratios are analyzed. The state equation of the attitude control system
for MAUAYV is established. Aiming at the nonlinearity and uncertainty of the system, the attitude controller
based on the backstepping sliding mode control is designed. Simulation results show that the designed
controller can effectively complete the attitude tracking task under the condition of external disturbances, and
has good anti-interference ability.
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