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A Formation Position Control Method Based on Adaptive Dynamic Inversion
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(1. School of Automation, Northwestern Polytechnical University, Xi'an 710072, China;
2. College of Joint Operations, National Defense University, Shijiazhuang 050000, China)

Abstract: This paper studies the problems of formation reconfiguration and position change in unmanned aerial vehicle
(UAV) formation flight, and proposes a formation position control method based on adaptive dynamic inversion. An adaptive
dynamic inversion trajectory control loop with command tracking is designed to compensate for the control errors and external
disturbances caused by formation changes. Based on consensus protocol, a cooperative formation control law is developed,
and a dynamic position matching algorithm based on UAV azimuth and distance is adopted to reduce route intersections and
shorten flight paths during the process of position changes. Taking a close formation of six UAVs as an example, simulation
analysis on formation reconfiguration and position changes are conducted to simulate the formation reconfiguration scenarios
of environmental changes during flight mission. Simulation results show that the proposed scheme can enhance the robustness
of UAV control, improve the safety of the formation during position changes, and reduce the energy consumption of the for-
mation.
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