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Track Tracking Control System of Quad—rotor UAV Based on MPC
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Abstract: The track tracking control system of the quad — rotor UAV currently studied is unstable, which leads to inaccurate

2. Xi'an Aerospace Power Machinery Co. , Ltd. , Xi'an

tracking results. For this reason, a new four—rotor UAV track tracking control system is designed based on MPC (model predictive
control). Through the air flight controller, the ground controller and the manual intervention device, the tracking control of the UAV
route is realized. The air flight controller includes GPS navigation and positioning module, attitude evaluation module (MTD), flight
control system computer, display module, etc. The ground controller detects the surrounding flight environment, avoids obstacles,
plans a safe route, and transmits it to the air autonomous flight control system, including wireless communication data connection cir-
cuits and ground terminal control modules. The manual intervention module can manually intervene in unexpected situations during
the flight to avoid danger caused by emergencies. Take VS2010 as the development environment and use C+ + software to design the
software process. Using the MPC multi— variable control strategy, taking the optimal dynamic trajectory as the control target, obtai-
ning the real—time flight status of the UAV, setting the route planning process. and implementing the route dynamic planning. The
experimental results show that the designed UAV trajectory tracking control system has better stability, the tracking control result
has a higher degree of coincidence with the expected tracking control curve, and the average error is controlled within 1 cm.
Keywords: MPC (model predictive control) ; quad—rotor unmanned aerial vehicle; track tracking; tracking control; control sys-

tem
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