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Abstract

Since most powerful mathematical tools arc available for linear analysis, it is
desirable 1o make linearizing assumptions whenever a compromise can  be
obtained between the simplicity of analysis and accuracy of results. However
it 15 very difficult to linearize the system with hard nonlinecarity and even if
linearized. it becomes a high degree equation. Therefore the attention to the
new  control method which dispense with the exact modeling such as neural
network 1s often proposed for control of a hard nonlincar system like an
mverted pendulum.

Unlike a general inverted pendulum moved on the cart, the suggested
inverted pendulum system in this paper has a inverted pendulum on the
two degree  of-frecedom  parallelogram link derived by 2 DD(Direct Drive)
motors. The two -degree of-freedom parallelogram link is controlled by a
feedback control law and the pendulum is contrciled by a neural network to

stabtlizing motion control of inverted pendulum svstem.
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The neural network is presented to a learning control scheme such that the
stabilizing motion control performance is improved for unknown controlled
object by repeated trials. The neural network produces the input force that
stabilizes the inverted pendulum by learning. Learning procedure is the
Back-Propagation algorithm with supervisory signal.

Simulation results have shown that the stabilizing motion control of inverted
pendulum could be realized by the two-degree-of-freedom parallelogram link
controlled by a feedback control law and the pendulum controlled by the
proposed neural network at the same time. The effectiveness of the control

rules is also demonstrated through real-time control experiments.
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Fig. 41 Learning control algorithm of inverted pendulum
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