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A Sliding Mode Control Scheme for Inverted Pendulum System
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Abstract A problem of sliding mode control is chattering because of controle input signal included unknown
disturbance and nonlinear input parameters. This paper presents a sliding mode controller design to inverted
pendulum system. In this paper, a sliding mode control algorithm to reduce a chattering is proposed. The
reduction of chattering is accomplished by smoothing function for nonlinear control input. In this method, the
dynamic equations of the inverted pendulum is decoupled by considering nonlinear parameters and external
disturbances. Therefore, this study is applied to obtain switching control inputs for sliding mode controller. The
proposed technique is tested to the control of inverted pendulum through computer simulations. The result
shown reduced chattering in control input.

Key Words : Chattering, Decoupled, Disturbance, Inverted Pendulum, Nonlinear Control Input, Sliding Mode
Controller, Smoothing Function
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[Table 1] Parameter Using Simulation

Parameter Value Unit
r 0.03 m
M 0.40 Kg
m 0.10 Kg
1 0.50 m
K1 0.06 Nm/A
K2 0.07 V/rad/sec
Ra 2.23 Ohm
g 9.80 m/sec

Output(Position and Angle)

|
. \ o j
0.5 1 15 2.5 3 35
Time(sec)

[Fig. 31 Response of Inverted Pendulum
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