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ABSTRACT

This dissertation integrates recent and past studies for inverted pendulum system that is typically a nonlinear and unstable system.

The mathematical model of the system has been analyzed carefully based on different approaches. Various control theories are then

applied based on the derived models, to investigate their individual feasibility and pros and cons studies. The applied control

methods include conventional PID control theory, optimal feedback control theory, and advanced fuzzy control theory. Our

experimental plant is a DSP-based system that uses Matlab/Simulink as its manipulating interface.We proceed the experiments by

following the steps：writing C codes, compiling to work files, downloading to DSP-based control board, and tuning the control

parameters on the fly within Matlab/Simulink environment. Due to our precise implementation and dedicated tuning of the control

parameters, the applied control theories have been proved to be effective in controlling the inverted pendulum to accomplish the

upright, position, and swing-up plus upright position control tests, and all be able to remain stable for an excessive long duration.
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