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Swing-up and Stabilization of Inverted Pendulum
by Sliding Mode Controller with Nonlinear Model VSS Observer

Takeshi KAWASHIMA

An inverted pendulum system is typical of a nonlinear model. A swing-up controller of inverted
pendulum system must diverge the pendulum from the stable position, while a stabilizing controller must
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have to be designed individually in the case of using a control technique based on a linear model. Sliding
mode control technique is of considerable interest due to its capability to deal with nonlinear system
easily. In this study, simple controller executing both swing-up and stabilization of inverted pendulum is
developed with sliding mode control technique using the nonlinear model. In addition, a nonlinear model
VSS observer is designed to estimate the velocity of the cart and the angular velocity of the pendulum
from these displacements. Then, numerical simulations and experiments are carried out to confirm the

performance of the developed controller and observer.
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