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Asynchronous active disturbance rejection balance control for
hydraulic support platforms
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Abstract: The stepping-type advanced hydraulic support is mainly used for temporary support of the roof in a fully-
mechanized roadway, and the support platform is one of its key components. The platform has a difficulty in maintaining
balance, due to the non-level floor mainly, so that influent the rapidity and the effectiveness of the support negatively.
An synchronous active disturbance rejection balance controller is proposed for keeping platform balance in this paper.
First, based on the traditional four-cylinders synchronous control method of platform, a asynchronous control method of
adjusting gradually the height in two coordinates is proposed. The expected value of decoupling of each column cylinder
displacement is set by this method. Then, according to the characteristics of column cylinder displacement control system,
an active disturbance rejection controller is designed to ensure that the displacement of each column cylinder can reach
the expected value precisely under complicated working conditions. Third, the proposed method is applied to level the
stepping-type advanced hydraulic support in a fully-mechanized roadway, and the simulation system based on MATLAB
and AMESim is established. The simulation results show that the proposed method maintains the balance of the hydraulic
support platform, and has a better dynamic performance than the traditional PI controller and GM(1, 1) gray prediction
controller when the load and the inclination angle change abruptly.
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Fig. 1 The composition of hydraulic sub-support platform
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Fig. 2 Support platform asynchronous control diagram
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Fig. 4 The transfer function diagram of controlling a hydraulic
cylinder displacement using a servo valve
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