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Control method for arc-welding robot with trajectory
tracking based on RBF neural network

WANG Bao-min, ZHANG Ming-liang

(College of Mechano-Electronic Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Aimed at the problem that most of present control algorithms of arc-welding robots are based
on the joint space algorithm and this algorithm can not realize the direct control of the end point of the ma-
nipulator of the robot, a trajectory tracking control algorithm is proposed based on Cartesian space. First-
ly, the RBF (radical basis function) neural network is used to compensate the modeling error and parame-
ter uncertainty of the mathematical model of a practical manipulator. Then the Lyapunov function is de-
fined and a robust controller is designed for the robot based on the Cartesian space and theorem of Hamil-
ton-Jacobi inequality(HJI). The simulation results show that the error of the trajectory tracking control al-
gorithm based on Cartesian space algorithm will be less than that of joint space-based control algorithm. In
the simulation of the control algorithm based on Cartesian space, the tracking error of the robot end will be
less than 0.08 mm and the neural network will be able to catch effectively the modeling error and parame-

ter uncertainty of the robot.
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Fig.1 Serial welding industrial robots
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Fig.2 RBF neural network structure
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Fig.3 Double-joint manipulator
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Fig.4 Trajectory tracking result of manipulator in

Cartesian space
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Fig.5 Online learning modeling error of neural network
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Fig.6 Error of closed loop and half closed loop control
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Fig.7 Trajectory tracking error of manipulator at its end

4 e

BEXSARIZAL A7 NI AR 42 R G0 B AR Lot il
B LA ot SRS 1 Y i R TR A Ay DR Y R 22 %
P ) 0 e A B 4 ) B0k A R AR SCHR T 2
T HIT E BB A 2% 25 ) Bl R o 5 0 R
RBF 1 28 [0 46 76 28 o >l B8 452 22 I A 407 B A
B JEAE N BUBHE S SE B R o ELAE R R L %
) S0 DT 2 P B ) B 0 B o R R LR R
AE 1 4 BEAR G iy S LA NS I AR 4 BRI F) 0K

S E

(1] mmZR B A A RSPk AL AR AR S IR I o 228 [0 24 42 1) 9 F 5
LI HUMR LR %4 . 2000, 36(5) : 7-10.

[2] HONG T S.GHOBAKHLOO M.Robotic welding technology
[J].Comprehensive Materials Processing,2014(1) ;77-99.

(3] BRELLAR, Ao SO, RSOk, S M &M% 515 1 2 A& bl i
Nz gl g ) )] A MLBK 2 4t 2013, 44 (5) - 270~
275.

[4] SOMAWANG A, SIAM C.Reducing steady-state errors of a
direct drive robot using neurofuzzy control [ C]//2nd Asian
Symposium on Industrial Automation and Robotics. Bangkok,
Thailand:[s.n.],2001:302-305.

[5] CRAIG ] J.Introduction to robotics mechanics and control
[MIE5E  AUBE Tl H AL . 2005,

(6] 2 HLTHRF.H B % LT B RBF #2 ® 4 5 25 5 15
I PAMER L A8 N BT B R I AL S s ()] P E LA T
F£,2012,23(23) :2792-2796.

(7] RICHE.Z B B AR IBALAS NG BE 45 00 7 5 IR 3 5 R 38 3l
Pl [DIBUIMN W7 IL R, 2013,

(8] XUAARE./N A i B 8 B AL &% A2 3l 1 Ak 5 B3 BR B 7 ) F o
(DI < #i v K 4 . 2009,

(9] kb Bk k. WA, 55 IR PLE N A 35 0 0 8RR 4
P LI 1.k A 3 ik . 201436 (10) - 24-27.

(100 RIS WG 5l 20 100 255 0 2 1) AL AWUREF 490 328 42 1 5K s 1

WrgE (1] 35585, 2005,20(7) . 732-736.

(110 BRSCHE, 55 T3 W1, b5, | 30 oy i 28 708 25 4 1 ML 4% N 038 BR
Bl (I 5P, 2011, 26(4) :597-600.

[12] FENG Gang.A compensating scheme for robot tracking based
on neural networks [ ] ].Robotics and Autonomous Systems,
1995,15(3) :199-206.

(131 WBJE. He- 220 #E98 K B7 T [MLHE 50 3 A8 K2 i haE
1996.



