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Controlling a four-rotor aircraft based on
noise-attenuation differentiator

SU Jing-ya, ZHANG Rui-feng, WANG Xin-hua, CAI Kai-yuan

(School of Automation, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Angular rate feedback can improve dynamic performance of flight control systems. However, rate gyros
are generally expensive and are often prone to degradation. A sliding-mode control scheme based on noise-attenuation
differentiator is proposed for the four-rotor aircraft. The scheme only needs signals from attitude sensors instead of rate
gyros. The angular rate information used in the scheme is obtained from a noise-attenuation differentiator which is proposed
by Wang et al.. Theoretical analysis of the noise-attenuation performance of the differentiator is presented and an expression
of the upper bound of the tracking error is derived in this paper. Simulations and experiments on a prototype of four-rotor

aircraft are given to demonstrate the effectiveness and feasibility of the proposed scheme.
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Fig. 1 lustration of the aircraft structure
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Fig. 2 The flow chart of aircraft control simulation
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Fig. 3 The output roll angle of the aircraft control simulations
using FTCD, the differentiator in the MATLAB
toolbox, sliding differentiator and predictive filter
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