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Study of the performance of the first and second order sliding mode controllers on
trajectory tracking control of quadrotor in presence of uncertainty

P. Jadid Milani Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
M. A. Hamed Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Abstract

Quadrotor is one type of unmanned aerial vehicles which it's maneuverability and simple structure has extracted fascination. In spite
of this, its highly non-linear behavior can be regarded as one of its disadvantages. The dynamic model of quadrotor is nonlinear with
many sources of uncertainty, so in the controller design process, robust control methods such as sliding mode, are required in order
to achieve good tracking and stabilization results. In contrast to the high capabilities of sliding mode control approach, high
frequency switching of the control signal, is considered as one of its disadvantages, which can be reduced by using higher order
techniques. In this paper the behavior of the both first order and second order sliding mode controllers in, trajectory tracking of the
position and the yaw angle to their desired values and stabilization of the roll and pitch angles of the quadrotor, under high uncertain
conditions, are investigated. The second order sliding mode control was designed based on super twisting algorithm. Considering
high parametric uncertainty in quadrotor data, the comparison between the results of the two methods, shows the good performance
of the second order sliding mode control, in terms of tracking, stabilization and chattering reduction.

Keywords: Quadrotor, first order sliding mode, second order sliding mode, trajectory tracking, chattering.
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