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A Variable Structure Controller with a PI-Type Reaching Law

MASH o AN HEL
(Kyung Han Chun, Yun Jung Lee, Bong Yeol Choi)

Abstract : We propose a VSC(Variable Structure Controller) with a Pl-type reaching law. In General, con-
ventional VSCs with a reaching law including a discontinuous term have the chattering problem, and thus the
system may be unstable due to the disregarded high frequency dynamics in the modeling process. To resolve
this problem, the PI-type reaching law is proposed in this paper. The proposed reaching law makes it easy to
determine the reaching dynamics as well as the reaching time by utilizing the 2nd-order system analysis.
Furthermore, since the discontinous term is not involved in the reaching law, the chattering is considerably
reduced. To show the effectiveness of the proposed scheme, the stability of the proposed system is proved by
Lyapunov method and the computer simulations are performed for the Ball Balance System.
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Fig. 1. Ball balance system(front view).
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Fig. 2. Gao's reaching law(d=0).
(a) Reel’s position and velocity, (b) Bar's
angle and angular velocity, (c) Switching
function, (d) Control input.
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Fig. 4. Gao's reaching law( d=0.1sin(10009 ).
(a) Reel's position and velocity, (b) Bar’'s
angle and angular velocity, (c) Switching
function, (d) Control input.
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Fig. 3. Proposed reaching law( d=0).
(a) Reel's position and velocity, (b) Bar's
angle and angular velocity, (c) Switching
function, (d) Control input.
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Fig. 5. Proposed reaching law( d=0.1sin(10004)).
(a) Reel’s position and velocity, (b) Bar's
angle and angular velocity, (c) Switching
function, (d) Control input.
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