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Trajectory tracking control for a palletizing manipulator based

on nonlinear terminal sliding mode
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(1. Department of Electrical Engineering, Jiangsu College of Safety Technology, Xuzhou 221011, China;
2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Aiming at the trajectory tracking control of the palletizing manipulator, a nonlinear sliding mode control method is proposed.
Firstly, the Newton-Euler method is used to derive the dynamic model of the palletizing manipulator, which is then equivalent to a
discrete form. Then, the nonlinear terminal sliding mode surface is designed to accelerate the convergence speed of the joint angles, and
the equivalent reaching law is introduced to suppress the chattering effect of the system. At the same time, the problem of parameter
tuning of the controller is solved with the help of the glowworm swarm optimization algorithm which is used to obtain the optimal control
performance. Finally, the effectiveness of the proposed control method in this paper is verified by simulation and experiment. The results
show that the control method in this paper has higher tracking accuracy than integral sliding mode control, and can ensure that the
palletizing manipulator can better track the upper reference trajectory, which has certain engineering application value.
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palletizing manipulators
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2 0.135 0 0 -15~85

3 0. 160 0 0 -20~95

4 0.070 0 0 -90~90
4.1 HEER

D5 oK A Cycloidal MR Sk BEH S BRALMUE %5
KNS B
(1) -0 T 2m

Lo L 2m
T (6= im0

q.(1) =¢,(0) +
(21)

A q,(T) F1q,(0) 735 4 715 M B B AR E -5 0 iR
[, = 1, gt BT SR500 SRR T AIZE
WE q(T)=[8060500]",4.(0)=[0000]",T =

10 s, HAbAT B AR AFH 0 0, [, 51 A B 8 4 4 o
(integral sliding mode control, ISMC) "™*/ 5 NTSMC 47 [t
B, AR 28 0 S EUY LGSO Sk TR E B RK
B 40, AN 3 F7R i av BE S5 Rk 3 B
IRo TIAN 5 E AR E B4R ) 4% 2 BOdUR 4R 25 U 3

WAL
20,
—— NTSMC
151 - = “CISMC
o
&
10
l,}é'_
m
5t -
\
\
0 L 1 L )
0 10 20 30 40

BB
K3 GSO LRy AU 2
Fig. 3 Iteration curve of GSO

®3 AHEHRISH

Table 3 Two Kkinds of controller parameters
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