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Abstract: A sliding mode controller (SMC) design approach based on the sliding mode disturbance observer (SMDO) is } RSS
proposed. A class of cascade multiple-input multiple-output (MIMO) nonlinear system is separated into outer and inner
loops based on the singular perturbation principle, and the controllers are designed in the two loops respectively. The
robustness of the traditional saturation-function-based sliding mode controller is analyzed in the outer loop, and it is
found to be weak in the presence of disturbances. To overcome this problem, together with the nominal sliding mode
control law, SMDOs based on the super-twisting algorithm are designed to estimate and compensate for disturbances.
Finally, the approach is applied to a missile control system design. The simulation results demonstrate that SMDO-based
sliding mode controller (SMDO-SMC) effectively improves both the robustness and control performance of the control
system.
Keywords: sliding mode disturbance observer sliding mode control super-twisting algorithm missiles robust

control

Received 2010-08-20;

Corresponding Authors: Tel.: 010-63301556 E-mail: wangxh_Ilf@sina.com Email: wangxh_If@sina.com

About author: %7:(1982- ) Y W LW e, FEHFR I ATHEIS 530, Tel: 010-63301461 E-mail:
xianfall0@163.com T i #(1988- ) &, AR, FHHFT i VAT 8RB, F/NE(1962-) W, 1 Bigt i, /R S, HERIF 7 :
K S 5%, Tel: 010-63301556 E-mail: wangxh_If@sina.com 4% (1976- ) T, -+, TR, FBHFS7 1 KAT a2l

Sl AC:

BEVE, TIHEE, TR, FERZE. I SMDOMIE RS A B vk R AR ot LR AT [J]. Mias2#4), 2011, 32(5): 873-880.

ZENG Xianfa, WANG Jieyao, WANG Xiaohu, WANG Tiejun. Design of Sliding Mode Controller Based on SMDO and Its Application to Missile Control[J]. Acta
Aeronautica et Astronautica Sinica, 2011, 32(5): 873-880.

Copyright 2010 by fii=* 24k



