Implementation of the Upright and Position Control for an Inverted-Pendulum System Using
a PIC Microcontroller
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ABSTRACT
An inverted pendulum system is popular in studying the nonlinearity of control system for the past decades. The microcontroller
PIC18F452 is employed to implement the control rules for the inverted pendulum module, which consists of a track mechanism,
DC-servo motor and two photo encoders to achieve the upright and position control test. The design of the electric circuits for the
inverted pendulum module is composed of a single-chip control circuit and a motor-driven circuit. PID and LQR control rules
implemented by a microcontroller, PIC18F452 are used to realize the upright and position control for this hardware module.
Through a series of control tests, results show that the car position and pole angle can be both well controlled by LQR control rule.
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