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Curved-Surface Constant Force Tracking Based on
Fuzzy Iterative Method

ZHANG Tie, XIAO Meng, ZOU Yanbiao, XIAO Jiadong
(School of Mechanical and Automotive Engineering, South China University of Technology,
Guangzhou 510640, China)

Abstract: Aiming at the problem that it is difficult to obtain a constant tracking force when the robot end-
effector tracks the contour of a curved-surface workpiece, the contact force between robot end-effector and
the curved-surface workpiece is analyzed, the mapping relationship between the normal force of the curved
surface and the known sensor coordinate system is established, and a fuzzy iterative algorithm is proposed.
Iterative algorithm does not need to get the advantages of the system internal transfer function, which
simplifies the modeling design. Meanwhile, the fuzzy iterative algorithm compensates the robot trajectory
based on the previous experimental force error and the amount of error change, which accelerates the
convergence speed. The bounded convergence of fuzzy iterative algorithm is proved theoretically. The
experimental results show that the fluctuation range of contact force is within =3 N, which verifies the
feasibility of this algorithm. Compared with the traditional proportional-derivative (PD) algorithm, the
standard deviation of contact force of the fuzzy iterative algorithm is reduced by 42%. Compared with the
iterative algorithm without fuzzy compensation, the iteration cycle is reduced at least once in the selected
time periods.
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Fig. 1  Robot constant force tracking experimental

platform
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Fig. 2 Partial view of the robot end-effector
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Fig. 3 Force analysis at the robot end-effector
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