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Abstract

Aiming at the problem of insufficient tracking accuracy caused by parameter uptake and un-
known external perturbations in the hydraulic system of coal machine height adjustment, this
article is based on the valve-controlled asymmetric hydraulic cylinder system, establishes its
state equations, and designs a robust adaptive controller based on expectation compensation. In
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the model compensation-based design part of the controller, the expectation values of the displace-
ment and velocity signals are used instead of the actual feedback values to reduce the influence of
measurement noise on the controller performance. In addition, for the problem of parameter up-
take and the existence of mismatched perturbations in the system, the Lyapunov asymptotic stabil-
ity theory is utilized to derive the parameter adaptive law in order to obtain the real-time estima-
tion of the uncertain parameters, and the mismatched perturbations are also estimated as the un-
certain parameters, and finally, the validity of the controller is verified by simulation.
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Figure 1. Oil cylinder position response curve
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Figure 2. Tracking error curve of the oil cylinder
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Figure 3. Curve of mismatch disturbance estimation
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