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Abstract

Unlike a general inverted pendulum system which is moved on the cart, the proposed inverted
pendulum system in this paper has an inverted pendulum which is moved on the two-degree-of-
freedom parallelogram link. The dynamic equation of the pendulum system activated by the
DD(Direct Drive) motor includes many nonlinear terms and has the high degree of freedoms. The
problem is followed that the exact mathmatical equations can not be analized by a general linear
theory. However the neural network trained by a simple learning method can control the dynamic
system with hard nonlinearities. Learning procedure is the backpropagation algorithm with super-
visory signal.

The plant inputs obtained by the designed neural network in this paper can stabilize the pendu-
lum and get the servo control. Experiment results have prove the effectiveness of the designed
neural network controller.
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Fig. 1 Configuration of the robot and pendulum
system
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Fig. 2 Coordinate of the inverted pendulum sys-
tem
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Fig. 3 Coordinate of the robot and pendulum sys-
tem
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