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Research on improvement of the dynamic stability of quadrotor

unmanned aerial vehicles during take-off and landing

Liu Yunping* ™ , Li Xianying* , Wang Tianmiao ™ , Zhang Yonghong" , Mei Ping "

( " 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, Beijing University of Aeronautics

& Astronautics Robot Research Institute, Beijing 100191 )
Abstract

Considering that the dynamic stability problems of quadrotor unmanned aerial vehicles are very easy to arise

during take-off and landing due to the disturbance from the complex airflow, a method for improvement of an aerial

vehicle’ s dynamic stability by optimization of its structural parameters was proposed. Starting from the structural

design of the vehicle, the method uses the Lyapunov exponent approach to establish the quantitative relationship be-

tween the structural parameters of a quadrotor unmanned aerial vehicle and its dynamic stability for guiding the de-

sign of the vehicle’ s mechanical structure and the optimization of its stability control by using the relationship. The

feasibility and effectiveness of the proposed method were verified by practical case simulation.

Key words: quadrotor unmanned aerial vehicle, take-off and landing, dynamic stability, dynamic model,

Lyapunov exponent
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