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Trajectory tracking sliding mode control for a 3—DOF parallel robot
LI Wenkai, ZHANG Hanli, CHU Qing

(College of Health Sciences and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to improve the working performance of parallel robots under the presence of disturbances or model uncertainties,
this paper proposes a fuzzy adaptive sliding mode control method and applies it to the trajectory tracking control of a planar 3—PRR
parallel robot. Firstly, the kinematics analysis of the robot is carried out using the analytical method, and its dynamic model is
established based on the principle of virtual work. Secondly, the sliding mode reaching rate is improved to enhance the convergence
speed of error, and a fuzzy controller is designed based on sliding mode variables to dynamically adjust the gain of the sliding mode
control adaptive term in order to eliminate chattering and improve control accuracy. Finally, Simulink is used to perform simulation
experiments on the same trajectory and different control methods are compared. The simulation results show that the proposed control
method has smaller trajectory tracking error and stronger disturbance rejection ability under different disturbances, and it is very
effective for position control of 3—DOF planar parallel robot.

Key words: planar parallel robot; virtual work principle; sliding mode control; trajectory tracking.
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Fig. 1 Structure of a planar 3—-PRR parallel robot
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Table 1 Structure parameters of planar parallel robot
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Fig. 2 Closed—loop support chain diagram
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Fig. 4 Input and output variables of the fuzzy system
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Fig. 7 Tracking error of mobile platform in the X direction

(=)

£ 10 CTC

S 05 FASMC

X

jﬁ 0

Fd

S 0.5

%

H-10

= 0 2 4 6 8 10

/s
B8 zFEEYHFEMRERIRE
Fig. 8 Tracking error of mobile platform in the Y direction
R3 FELERMRMS RE
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Fig. 6 Tracking error of mobile platform in the Y direction
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Fig. 9 Tracking error of the three driving joints
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