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Design of Sliding Mode Controller Based on SMDO and
Its Application to Missile Control

ZENG Xianfa', WANG Jieyao?, WANG Xiaohu' * , WANG Tiejun’

1. Beijing Institute of Control & Electronics Technology, Beijing 100038, China
2. School of Astronautics » Harbin Institute of Technology . Harbin 150001, China

Abstract: A sliding mode controller (SMC) design approach based on the sliding mode disturbance observer (SMDO) is
proposed. A class of cascade multiple-input multiple-output (MIMQO) nonlinear sys{ar\n is separated into outer and inner loops
based on the singular perturbation principle. and the controllers are designed IF{ thafwo loops respectively. The robustness
of the traditional saturation-function-based sliding mode controller is ana&y\ZQ\}i\Ln‘the outer loop. and it is found to be weak in
the presence of disturbances. To overcome this problem, together Wrgghe‘nomlnal sliding mode control law, SMDOs based
on the super-twisting algorithm are designed to estimate and com;}ensate for disturbances. Finally. the approach is applied
to a missile control system design. The simulation results d«ir‘ﬁ\gws'frate that SMDO-based sliding mode controller ( SMDO-

SMC) effectively improves both the robustness and cont(}pérformance of the control system.

Key words: sliding mode disturbance obser\{ 'Slld:)g mode control; super-twisting algorithm; missiles; robust control
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