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Trajectory Tracking Control of Quadrotor Based on
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Abstract; For the problem of unsteady tracking performance of quadrotor trajectory tracking con-
troller, a trajectory tracking algorithm based on nonlinear model predictive control (NMPC) is pro-
posed. Firstly , the quadrotor’ s dynamic model is established, position and attitude of the quadrotor
are defined as state variables,the propellers’ speed are defined as control input variables. The non-
linear state-space equation is established as the prediction model for the control algorithm. Then ,the
trajectory tracking control problem is transformed into nonlinear optimization problem as the optimi-
zation function and the quadrotor control constraints are defined. Finally,the optimal quantity solved
by multiple shooting method are used as control input for the quadrotor. In order to verify the track-
ing performance of NMPC algorithm,comparison simulation experiment is conducted in Matlab,in
which a quadrotor platform is built. Experiment results show that compared with PID,cascade mod-

el predictive control( MPC) and improved MPC methods, the trajectory tracking under the condition
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of constraints could be finished by the NMPC algorithm , with lower error, higher accuracy and anti-

interference ability.

Key words: quadrotor unmanned aerial vehicle ;nonlinear model predict control ; trajectory tracking
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Table 1 Parameters of quadrotor model

BH HfE

m/kg 0.8
g/(m-s7?) 9.81
1./ (kg - m*) 5.445 x 10 73
1,/ (kg - m*) 5.445 x 1073
1./ (kg - m*) 1.089 x 103

I/m 0.5
cp/(N+s72) 2.98 x10°°

cen/(N-m-s7?) 2x1077
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