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MPC based path-following control of a quadcopter drone
considering flight path and external disturbances in
MATLAB/Simulink
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Abstract In this paper, we proposes the use of Model Predictive Control (MPC) techniques to
enable quadcopter drones to effectively follow paths and maintain flight safety even under
dynamic external environments and disturbances. Through simulations conducted in
MATLAB/Simulink, the performance of two controllers, PID and MPC, is compared in flight
scenarios with disturbances. The proposed design method shows that the MPC controller, when
compared to the PID controller, exhibits a difference in the Mean Squared Error between the
intended flight path and the actual path of the quadcopter drone. This difference is 0.2 in
performance under no disturbance, and it increases to 0.8 under disturbance, demonstrating
the improved path following accuracy of the MPC controller.

Key Words : Autonomous Flight, Drone, Flight Stability, Model Predictive Control, Proportional
Integral Derivative, Trajectory Tracking
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