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Design of UAV Maneuvering Control Law Based on Dynamic Inversion

Li Chuntao, Hu Shenghua
(College of Automation, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: According to the properties such as nonlinear and coupling in UAV flight maneuver, the inner-loop consisted
of pitch rate and roll rate controller based on dynamic inversion method is proposed. Directly calculate inversion model
through mathematics analysis method to cancel the system nonlinearity and realize path coupling. Combination with the
requirements of frequency and time domain, the normal acceleration and roll angle outer-loop controller is designed by root
locus method. UVA nonlinear simulation results show that the roll angle based on dynamic inversion and time frequency

quality of overload controller meets flight control requirements of UAV.
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Bode Diagram

60 GM=0 PM=70.2 °(at 5.57 rad/s)
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Bode Diagram
GM=00 PM=77.1 °(at 5.42 rad/s)
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Bode Diagram
GM=18.7 dB(at4.82 rad/s)
PM=76.2°(at 0.848 rad/s)
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GM=19.8 dB(at 4.95 rad/s)
PM=70.6 °(at 0.795 rad/s)
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