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Model Reference Adaptive Control Design for Inverted Pendulum System
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Abstract

This paper presents the controller design for stabilizing the inverted pendulum system which is
non-linear and unstable system. The inverted pendulum used in the experiment was mounted on the
linear drive transmission which was drived by servomotor and measured its position by encoder. In order
to measure the tilt angle a high speed camera was implemented. In this paper, Model Reference Adaptive
Control (MRAC) technique was designed for controlled the inverted pendulum system. The adaptive
controller will adapt the gain of state feedback system which is difference from the fixed gain controller

and makes the system more flexible. The experiments can be divided into 2 parts as stabilizing the
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inverted pendulum and tracking the position of linear drive transmission which their results were

compared with a fixed gain controller as LQR controller. From the experiments shown that the LQR and

MRAC controllers can stabilize the inverted pendulum into upright the position. For the tracking position

result, MRAC can control the position of the cart for tracking the reference position better than the LQR

controller. It means, the adaptive gain controller is able to adjust the gain for controller the position better

than the fixed gain controller.

Keywords: Inverted pendulum, Non-linear system, Adaptive control
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