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The Precision Position Control of the Pneumatic Rodless Cylinder
Using Recurrent Neural Networks
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ABSTRACT

This paper develops a control method that is composed of the proportional control algorithm and the learning
algorithm based on the recurrent neural networks (RNN) for the position control of a pneumatic rodless cylinder. The
proportional control algorithm is suggested for the modeled pneumatic system, which is obtained easily simplifying the
system, and the RNN is suggested for the compensation of the modeling errors and uncertainties of the pneumatic
system. In the proportional control, two zones are suggested in the phase plane. One is the transient zone for the smooth
tracking and the other is the small movement zone for the accurate position control with eliminating the stick-slip
phenomenon. The RNN is connected in parallel with the proportional control for the compensation of modeling errors
and frictions, compressibilities, and parameter uncertainties in the pneumatic control system. This paper experimentally
verifies the feasibility of the proposed control algorithm for such pneumatic systems.
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