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Abstract

To address the common issues of parameter uncertainty and unknown disturbances in pump control
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electrohydraulic servo systems, this paper proposes a novel control strategy combining RBF neural
networks with preset performance sliding mode control (RBFPPCBSMC(). Initially, a disturbance ob-
server (DOB) is designed based on the system model to estimate unknown disturbances. The sliding
mode control law is then formulated using a backstepping approach. The sliding surface switching
function is constructed via the hyperbolic tangent function (tanh), effectively mitigating the high-
frequency chattering phenomenon inherent in sliding mode control. In parallel, a radial basis func-
tion (RBF) neural network is synergistically designed to achieve adaptive compensation for the sys-
tem’s unmodeled dynamics. To ensure that both transient and steady-state position responses re-
main within desired bounds and to minimize tracking errors, a prescribed performance constraint
(PPC) is incorporated. The stability of the closed-loop system under this control method is rigor-
ously proven using the Lyapunov stability theory. Detailed simulation comparisons are conducted
to validate the effectiveness of the RBFPPCBSMC. Simulation results demonstrate that the proposed
controller achieves precise control of the electro-hydraulic servo system and effectively handles
challenges posed by model uncertainties and external disturbances.
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Figure 1. Principle diagram of electro-hydraulic servo system
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Figure 2. RBF neural network preset performance sliding mode controller block diagram
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Table 1. Electro-hydraulic servo system parameters
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24 FRARAE
BEERAHRVY, 2.8x10° m®/rev
HL BN I8 n 24 rev/s
RS SR E m 50 kg
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TR AT A Jis PR AT AT AR A 6.41x10™ m?
YRS BT P it R AR HK 2.34x10 " m*/(s - Pa)
FETEEEE R M B, 2400 N/(m/s)
ISR E B, 1.7x10° Pa
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Figure 4. Interference signal diagram
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Figure 5. Combined sinusoidal signal tracking effect comparison chart
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PID 3.0x10° 9.465x10™ 7.417x10™
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