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Abstract: Aiming a ems of strong nonlinearity, parameter uncertainty and high-frequency interference

in hydraulic control sygt his”paper proposes a robust control algorithm based on command filtering and expectation
compensation. The controNalgorithm combines Extended State Observer (ESO) to realize the estimation of speed and
external disturbance. The designed adaptive control algorithm can estimate the uncertain parameters of the system online.
With the expectation compensation method, the actual speed signal is replaced by the corresponding expected value to reduce
the impact on the control effect. In addition, command filtering technique is used to avoid the differential expansion problem
in the backstepping control method. The stability of the designed controller is proved based on Lyapunov function and all
signals are bounded. The simulation results show that when the expected tracking command amplitude of the system is
40 mm, the average tracking error is about 0.088 mm and 0.0481 mm under the conditions of 1 Hz and 0.5 Hz, respectively. It
can be seen that the tracking error has converged to a minimum value, and the system tracking accuracy has been improved.
Keywords: hydraulic control system; command filtering; expectation compensation; extended state observer; position

tracking control
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Fig.2 System output response diagram under 1 Hz condition
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Tab.1 Index comparison under 1 Hz working condition

ks M. /mm H/mm o/mm
PID 2.58 1.33 0.707
ESOBC 0.275 0.144 0.0702
ESOBFC 0.157 0.088 0.0419
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working condition

ks M, /mm \ o/mm
PID 1.17 0.631 0.327
ESOBC 0.16 0.0857 0.0417
ESOBFC 0.0900 0.0481 0.0234
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