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ABSTRACT

The purpose of this thesis is to study the control of an inveried peadulum, which
is a good example of nonlinear unstable process. The process to be controlled is an
inverted pendulum hinged onto a movable carriage. The pendulum movement is limited
onlv on a single plane in line with the carriage movement. The carriage is installed on a
straight rail and driven by a small dc motor.

The study includes process modeling that results to state equation, measuring
the model parameters, building a motor driver circuit, designing, simulating and building
the controller. The controller utilized is a Linear Quadratic Regulator (LQR) with Reduced
Order Estimator, only two states were measured and the other two states were
estimated. MATLAB was used in designing and simulating.

The designed controller was built and tested on inverted pendulum. The

complete control system works satisfactory with sufficient stability.



