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Compensated Sliding Mode Control of Manipulator Arm
Using Nonlinear Disturbance Observer

ZENG Weipeng"?, SHAO Hui'?, HONG Xuemei'?,
NIE Zhuoyun'?*, GUO Dongsheng'+’

( 1. Collage of Information Science and Engineering, Huagiao University, Xiamen 361021, China;
2. Fujian Engineering Research Center of Motor Control and System Optimal Schedule,

Huagiao University, Xiamen 361021, China )

Abstract;: Focusing on the internal and external complex uncertainties in the manipulator system, a compen-
sated sliding mode control strategy based on nonlinear disturbance observer is proposed. For the design of the
nonlinear disturbance observer. the auxiliary function is introduced to avoid the feedback of measured accelera-
tion. The observer achieves an accurate estimation of the composite uncertainties interference, andat the same
time compensates the control input of the system, which overcomes the “chattering” of the system. In the slid-
ing mode control strategy, based on the traditional method to adjust the inertia matrix items, the tracking error
is introduced to adjust the model centrifugal force and Coriolis force terms to improve the system robustness
and stability. The results show: combination of both, it can minimize the influence of system uncertainty and
external interference on the control performance of the mechanical arm, while suppressing chattering, enhance

the robustness of the system and improve the trajectory tracking accuracy.
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