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Extension Controller Design via Sliding Mode Control

Chen Jenyang', Wong Chingchang?
(1. Department of Electronic Engineering , China Institute of Technology, Taipei, Taiwan, China ;
2. Department of Electrical Engineering , Tamkang University, Tamsui, Taipei Hsien, Taiwan, China)

[Abstract] In this paper, a novel extension controller based on the scheme of sliding mode control is investi-
gated. The control strategy of the proposed controller is divided into two parts. One part is the equivalent con-
trol of sliding mode control. It can be directly obtained from the known nominal system. The other part is the
well-known robust control. This control term is used to compensate the system uncertainty and external distur-
bance. By integrating the essential concept of extension set theory with the sliding mode control, the robust ex-
tension controller can be easily realized. In this study, a basic extension controller is organized flrst without any
specific expert knowledge about the controlled system. The extension dependent functions are employed to pro-
vide system states’ information under control. A set of parameter is incorporated in the extension controller so
that a robust control, also called as a hitting control, is established to guarantee the system robust stability. Ac-
tually, the proposed extension controller is stable in the sense of the Lyapunov. Finally, the proposed extension
controller is applied to controlling a nonlinear system to verify its effectiveness and ability.

[Key words] extension set; extension control; sliding mode control; system stability
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