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Hovering attitude control and stability analysis of a ducted-fan

unmanned aerial vehicle (UAV)

Liu Yunping“, Chen Cheng” , Wu Hongtao ™ , Li Xianying" , Huang Xijie "

( " College of Information and Control, Nanjing University of Information Science and Technology, Collaborative

Innovation Center of Atmospheric Environment and Equipment in Jiangsu Province, Nanjing 210044 )

( ™ College of Mechanical Engineering and Automation, Nanjing University of Aeronautics

& Astronautics Robot Research Institute, Nanjing 210015)
Abstract

The motion stability of any ducted-fan unmanned aerial vehicle (UAV) was analyzed, and the analysis showed

that when in a hover state, the ducted-fan UAV is easy to vibrate even it is out of control because of the influences

of near-earth space, turbulence, and the Dutch role, while the optimization of the UAV’ s structure parameters is of

great significance for improving the motion stability of the vehicle. Based on the analysis, the quantification rela-

tionship between the UAV’ s structural parameters and its motion stability was built from the viewpoint of structural

design by using the Lyapunov exponent method, with the purposes of guiding the vehicle’ s structural design and

control optimization, as well as providing the theoretic basis for promoting the system’ s dynamic stability. The sim-

ulation experimental results indicate that compared with the direct Lyapunov method, the proposed method’ s most

important advantage is its constructivity, so it is a simple, effective tool for analysis of the motion stability of other

non-linear systems such as robots.

Key words: Lyapunov exponent, ducted-fan unmanned aerial vehicle, stability analysis, hovering
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