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Abstract; Quadrotor UAVs are characterized by strong coupling and underdrive, and are easily affected
by external interference during flight, which in turn affects the stability and accuracy of the whole UAV
system. Aiming at this problem, a specified-time preset performance constraint control policy based on
RBF neural network was proposed. Firstly, in view of the difficulty of establishing an accurate
mathematical model for the uncertain mathematical model of the quadrotor UAV and the existence of
external unknown disturbances during the execution of the mission, a control method based on the
specified time preset performance constraints was proposed, and the trajectory tracking problem of the
quadrotor UAV was transformed into the desired command tracking problem for the position subsystem and
the attitude subsystem; in view of the design of the controller, in order to solve the problem of the

“position subsystem”, the RBF neural network was used to design the controller. Secondly, a
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compensation system was introduced to solve the filter error caused by the “ differential explosion”

problem during the controller design process.

Finally, the unknown external perturbations were

compensated b neural network approximation an e predicted results were compensated to the
p ted by RBF 1 network app t d the predicted It p ted to th

controller to improve the robustness. Finally, the simulation method is used to verify the stability and

performance advantages of UAV control system, flight tests were conducted to verify that the actual flight

trajectory in a breeze gathering environment tended to be consistent with the simulation results. The

deviation of the autonomous trajectory tracking takeoff and landing position was less than 1 cm,

demonstrating the effectiveness of the proposed algorithm.

Key words: quadrotor UAV; RBF neural network; trajectory tracking control; prescribed performance

control ; model uncertainty
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Fig.4 3D trajectory diagram
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Fig.5 Positioning system tracking error
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Fig. 6  Attitude system tracking error
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Fig.8 Compensation system error curves
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Fig. 9 Positioning system tracking error curves
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Fig. 10  Position system trajectory tracking curves
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Fig. 11 Control force input curves
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Fig. 12 Compensation system error curves
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Tab.3 UAYV takeoff and landing position deviation
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Tab.4 UAYV control parameter response results s
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X+ 0.11 0.21
x - 0. 10 0.21
y + 0. 10 0.21
y - 0.10 0.21
z+ 0.17 0.27
z- 0.16 0.27
T 0.19 0.33
ey 0.18 0.33
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Fig. 14  Experimental results of UAV trajectory tracking
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