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Research on Manipulator’s PI Robot Sliding Model Control

Based on Manipulator’s Nominal Model

MA Li-li', JIANG Meng®

1. Equipment Engineering College » Engineering University of Chinese Armed Police Force, Xi'an 710086 . China ;
2. School of Engineering and Technology , Southwest University s Chongqging 400715, China

Abstract: In order to attain trajectory tracking control for multi-links manipulator’s joints, the
manipulator’s dynamic model was decomposed two sections, that is, nominal model and modeling error.
The sliding mode function was defined with tracking position error and velocity error aiming at nominal
model and modeling error, and the control law was designed for nominal model and modeling error. So, PI
robust sliding mode control method was designed based on manipulator’s nominal model. The control
system’s global asymptotical stability was proved through defining integral-type Lyapunov function. The
PI robust sliding mode controller was used to control joints’ torque for manipulator with three joints.
Three joints can trace ideal trajectory in 3s. Three joints have favorable performance of position tracking
and velocity tracking. Simulation experiments test and verify the designed controller’s effectiveness. Espe-
cially, the sliding mode controller’s control output chattering can be eliminated through reasonably selec-
ting controller’s parameters.

Key words: manipulator; nominal dynamic model; modeling error; sliding mode control; trajectory track-
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