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Abstract: A control method based on a neural network inverse system is proposed to improve the
control performance of valve-controlled asymmetric cylinder systems with negative overlap. An
inverse model of neural network approximation is used to transform the complex nonlinear system
into a linear system. A mathematical model is established for the valve-controlled asymmetric
cylinder system, and the system exists relative orders in the neighborhood of (xy,u), which
proves the reversibility of the system. An improved BP neural network based on a genetic

algorithm (GA-BP) is used to solve the inverse model. Aiming at the problems of the negative
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overlap and the laminar and turbulent flow in the servo valve, several inverse models for the
system are established to improve the accuracy of the inverse system. Finally, a simulation
platform combined with AMESIM and Simulink is used, and a proportional-integral-derivative
(PID) closed-loop controller is adopted for the system based on the principle of reference speed
switching. Results show that the extending motion response and retracting motion response of
the hydraulic cylinder controlled by ordinary PID are inconsistent. There is a steady error of 0. 20
mm in the extending motion, and the error fluctuation range is 0. 06 mm. There is only 0. 02 mm
steady error in the retracting motion, and the range of error fluctuation is 0. 09 mm. While the
responses of both the extending and retracting motion controlled by the multi-inverse system is
comparatively consistent. Both the extending and retracting motion has a steady error of 0.02
mm, and the error fluctuation range is 0. 04 mm. These results verify that the multi-inverse
model switching control method can effectively eliminate the asymmetry of the valve-controlled

asymmetric cylinder system, reduce the impact of fluctuating load disturbance and improve the
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response accuracy of the system.

Keywords: valve-controlled asymmetric cylinder system; neural network inverse system;

negative overlap; multi-inverse model switching
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