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Wind Field Estimation Based on Position and Attitude
Information of Quadrotor in Hover

1 . 1 .1 .2
Qu Yaohong , Xing Zhewen , Yuan Dongli', Zhang Youmin
1.School of Automation, Northwestern Polytechnical University, Xi’an 710072, China
2.Department of Mechanical and Industrial Engineering, Concordia University, Montreal, QC H3G 1M8, Canada

Abstract; A wind field estimation method is proposed based on the position and attitude information of a quadrotor
in this paper. First, the flight environment of the quadrotor aircraft is built based on Dryden atmospheric turbulence
model, and the function relation between the rotor lift and the wind field information (wind speed and the wind di-
rection) is obtained by analyzing the change of rotor lift; then the dynamic equation of quadrotor with wind disturb-
ance is deduced using the Newton Euler method, and further a PID controller is designed in order to keep the air-
craft flying in fixed-point hover; finally, the wind field information is calculated. The simulation results in Matlab/

M-file show that the proposed method can effectively extract the main wind information of flight environment.

Keywords: controllers, MATLAB, quadrotor aircraft, rotor lift, Dryden model, fixed-point hover, wind field esti-

mation





