Description of Inverted Pendulum Project
June 16, 2010
Scott Foubister

scottfoubister@gmail.com
ABSTRACT:

Modern advanced technology depends on sophisticated control techniques to improve the behaviour and performance of systems.  Yet the field of control theory is not often covered in most physics curricula.  The work presented here, which is part of a collaboration with the physics department at SFU, is an attempt to address this shortcoming by developing simple, inexpensive laboratory instruments that exhibit sufficiently complex behaviour to be useful to teach control theory.  Our work includes the development of tutorials that will be included in a textbook being written by our collaborator John Bechhoefer at SFU. 

EXPERIMENT:

This video is of the first instrument we have developed – a pendulum that can rotate 360° in a vertical plane.  The angular position of the pendulum is controlled by a DC electric motor which is weakly coupled to the pivot of the pendulum via eddy currents.  We used a magnetic encoder mounted on the axle of the pendulum to measure the pendulum's angular position as a function of time.  We developed PID-based control software in LabVIEW that uses this variable to calculate the required output to balance the pendulum.  This program successfully swings the pendulum up, balances it, and recovers from disturbances.  The program makes 33 corrections per second and the separation between the control disk and the pendulum disk is approximately 0.5mm.
