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A non-singularity fixed-time adaptive attitude control

for twin-rotor aircrafts

Shen Linwu™ ™ , Chen Qiang”, Tao Meiling” , He Xiongxiong

( " College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )

( ™ Department of Electrical and Electronic Technology, Zhejiang Institute of Mechanical

and Electrical Engineering, Hangzhou 310053)
Abstract

In this paper, a non-singular fixed-time adaptive control scheme is proposed for twin-rotor aircrafts subject to

system uncertainties and external disturbances. A novel non-singular terminal sliding mode surface is constructed

and a fixed-time controller is designed accordingly. The singularity problem in the controller design could be avoi-

ded through constructing an auxiliary function. The adaptive update laws are developed to estimate the upper

bounds of the lumped uncertainties and external disturbances, such that the prior knowledge on the bounds is not

required. The Lyapunov synthesis is provided to show that the sliding mode variable, attitude error and velocity er-

ror could converge to the neighborhood of the equilibrium within the fixed time, and the setting time is independent

of initial states. Finally, the effectiveness and superiority of the proposed scheme are validated on the practical

twin-

rotor platform.

Key words: fixed-time control, non-singularity sliding mode surface, adaptive control, twin-rotor aircraft
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