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Adaptive Sliding Mode Disturbance Rejection Control for Cricket System of Improved NDO

YANG Liwei' . LI Ping' s XIA Guofeng® and WANG Tao'

1 School of Information Engineering, Xinjiang Institute of Technology, Aksu, Xinjiang 843000, China
2 Power Construction Corporation of China Kunming Research Institute, Kunming 650033, China
Abstract To address the challenge of achieving high-precision tracking in a ball and plate system subject to uncertain distur-
bances such as external loads, friction, and cross-coupling interference, this paper proposes an enhanced approach that combines
an improved nonlinear disturbance observer(NDQO) and a nonlinear information gain sliding mode control strategy. Utilizing error
transformation techniques based on a prescribed performance function(PPF),we constrain the error within specified bounds,and
introduce the improved NDO to estimate the uncertain disturbances accurately. We leverage the precise estimation to design a
sliding mode controller with a corrective term on the sliding surface, which can reduce the impact of disturbances, and enhance
control precision. Furthermore, we employ nonlinear information gain to adaptively adjust the switching gain.so as to mitigate
chattering effects. Simulation results demonstrate that the enhanced NDO effectively estimates disturbances,leading to improved

dynamic performance. The proposed control approach exhibits higher control precision and disturbance rejection capabilities.
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