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Two-phase power reaching law based adaptive control of quadrotors

HE Ziyun, TAO Meiling, CHEN Qiang, WEI Chun
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

The tracking problems of position and attitude control for quadrotors are investigated in the presence of un-
known inertia uncertainties and external disturbances. Firstly, a novel two-phase power reaching law is developed
to guarantee a finite-time convergence of the sliding mode variable,and the upper bound of the convergence time is
independent of the initial system states. When the system state is far from the sliding mode surface, a larger power
term is used to increase the reaching rate, and a smaller power term is switched to weaken chattering when the sys-
tem state is close to the sliding mode surface. Then, an adaptive finite-time controller is designed to guarantee that
the position and attitude output can track the reference trajectories within a finite time. Meanwhile, adaptive update
laws are constructed to estimate the upper bound of the system uncertainties, such that the system robustness can be
improved. Finally, simulation results are given to show the effectiveness of the proposed control scheme.

Key words: adaptive control, finite-time control, power reaching law, quadrotor
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