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Inverted pendulum based balancing robot

The inverted pendulum is an important research topic of dynamics and control theory. The inverted pendulum - unlike to the "traditional" pendulum - has its center of mass above its pivot point. Therefore its stable state is not in vertical position but lying horizontally. For getting it vertically stable, the help of different kind of sensors, controllers and motors is needed.
The goal of my paper is to develop a two-wheeled inverted pendulum based mobile robot, which is able to balance itself in one degree of freedom. The robot measures its inclination with two MEMS sensors, a gyroscope and an accelerometer. With the application of sensor fusion we use the strengths from both sensors to obtain a better and accurate result than only using a single one. There are two DC motors moving the robot to stable vertical position. The controller is the classical PID (Proportional-Integral-Derivative) controller. The MCU (Main Control Unit) is an Atmel AVR microcontroller.
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