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Using Neural Networks Controller
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Abstract

This research aims to seek active control of ball-beam position stability by resorting to neural
networks whose layers are given bias weights. The controller consists of an LQR (linear quadratic
regulator) controller and a neural networks controller in parallel.

The latter is used to improve the responses of the established LQR control system, especially when
controlling the system with nonlinear factors or modelling errors. For the learning of this control system,
the feedback-error learning algorithm is utilized here.

While the neural networks controller learns repetitive trajectories on line, feedback errors are
back-propagated through neural networks. Convergence is made when the neural networks controller
reversely learns and controls the plant.

The goals of learning are to expand the working range of the adaptive control system and to bridge
errors owing to nonlinearity by adjusting parameters against the external disturbances and change of the
nonlinear plant.

The motion equation of the ball-beam system is derived from Newton's law. As the system is strongly
nonlinear, lots of researchers have depended on classical systems to control it. Its applications of position
control are seen in planes, ships, automobiles and so on.
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However, the research based on artificial control is quite recent. The current paper compares and

analyzes simulation results by way of the LOR controller and the neural network controller in order to

prove the efficiency of the neural networks control algorithm against any nonlinear system.
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