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Analysis of Motion Characteristics of Quadrotor UAVs in
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Abstract: Quadrotor unmanned aerial vehicles (UAVs) will face complex and diverse flight environments in future appli-
cations; By combining wind shear, gust wind and Dryden turbulent wind, this paper establishes an external complex wind
disturbance model for a quadrotor UAV, an induced drag/torque model of blade flapping, and an air resistance/moment mod-
el affected by airspeed, respectively. According to Newtonian mechanics, the dynamic model of the quadrotor UAV in com-
plex environments is built; Through numerical simulation, the influence of complex wind environments on the motion charac-
teristics of the quadrotor UAV in the process of fixed-point hovering and trajectory tracking is analyzed; Simulation results
show that in complex wind field environments, the high-precision control system design of quadrotor UAVs should compre-
hensively consider the complex wind fields of wind shear, gust wind and turbulent wind, while also taking into account the
factors of blade flapping and wind resistance in dynamics models. The research results have certain practical significance for
engineering.
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