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Manipulator Motion Trajectory Tracking and Control Scheme
var Output Feedback Style Neural Network
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(1.Electrical and Electronic Engineering College , Guangdong Technology College ,Zhaoqing 526100, China)
(2.School of Electric Engineering and Automation, Hefei University of Technology , Hefei 230009, China)

Abstract: In order to improve the tracking and control accuracy of motion trajectories of robotic manipulator under
disturbed conditions,an adaptive manipulator tracking and control scheme based on output feedback and artificial neural
network (ANN) is proposed. With kinematics ands dynamics modeling of the 3-DOF manipulator,a control strategy based
on angular position information is derived,in which the parameter uncertainty and dynamic model errors are considered,
and the robustness of the manipulator to unknown disturbances is improved. Using the ANN with B-spline function as the
basis function, the initial control gain is determined through offline training based on particle swarm optimization( PSO)
algorithm ,and the adaptive capability is provided through the online updates of the control gain, thereby minimizing
tracking errors and control efforts. The simulation results show that the proposed method can achieve accurate control and
smooth movement of the manipulator in both joint space and Cartesian space. The performance of the proposed method is
significantly better than that of the comparison methods under disturbed conditions, and it is suitable for high-precision
applications such as laser cutting and laser printing.
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Fig.2 Proposed scheme of adaptive control
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Table 1 Simulation parameters of robot arm
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Fig. 4 Control simulation of joint space

32 HFRZTEFEER
AT 3R 5 AR R R A ] e B R PR AR T ALAUE 09306 1] 32 3 27 R T 5 0GB AR AR
I B T A R IR AR RPGE FEAT 525
%" =0.08+0.15(¢,/4)
y* ==0.15+0.05cos (w+z, ) sin(mw+z,) (19)
z" =0.4-0.1cos(m+t,) cos(m+t, ) ,
K, =(1,44,,) 710 s,¢, B Ar, HIERIESA R O, FF AR 0 A, =A,+0.1x107°.
K5 25t 1 T SRR 42 1 7 SRR R /R 23 R 7 LA R Arpa] e 3, B 07 S8 S BN 2 25 33l 1Y
HERA IR, RS SR (Ll B RS B2 2%, FE R A RF 3 sl TR RGO T |, Brie4a il 7y 2 hete
SEALOL S PERE , 38 H] T O G DI #1558 Sk B .

0.35 -0.12 0.45
0.30 ~0.13
0.25 ~0.14 |
0.20
£ £ 015 £
0.15
010 ~0.16
0.05 -0.17
0.00 . -0.18 . . - . 0.25 .
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10

t/s t/s t/s

Bs5 #HFERZEEEHHE

Fig. 5 Control simulation of cartesian space
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Fig. 6 Simulation results of joint space control in the case of interference
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