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Inverse Kinematics Solution of Manipulator Based on Nonlinear PLS

FEI Dongdong' ,DEN Chen' ,ZHANG Qinshun’®, HUANG Zuliang'

(1. School of Electronic and Electric Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China;
2. School of Nuclear Science and Engineering, Shanghai Jiaotong University , Shanghai 200240, China)

Abstract; The inverse kinematics of manipulator is a vital problem in robot control. Generally, most of the neural

networks are applied by many researchers as numerical solutions with multi-input-multi-output or multi-input-sigle-output

ones, and that means a large amount of computations. Models built by NLPLS were divided into outer models and inner

models. The samples were used for the training process of several neural networks after they were processed by outer

models. Simulations based on the PUMA 560 manipulator show that NLPLS has a better prediction accuracy than

ordinary solutions when they have the same number of hidden units. The results also indicate that, by applying NLPLS,

less computation is needed to meet the same accuracy requirements.
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Table 1  Denavit hartenberg parameters of PUMA 560
_ TEAT e BEFTRE TR KA
' a;_/rad a;_;/m d;/m 0./(°)
1 0 0.000 0 0.000 00 -160 ~ 160
2 /2 0.000 0 0.000 00 -225~ 45
3 0 0.4318 0.150 05 —-45 ~225
4 -m/2 0.020 3 0.431 80 -110 ~170
5 /2 0.000 0 0.000 00 -100 ~ 100
6 -7/2 0.000 0 0.000 00 —-266 ~266
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Figure 2 Frame assignments and

kinematic parameters of PUMA 560
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Figure 3  Simulation interface of PUMA 560
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Table 2 Comparison of L.-M and NNPLS algorithm

0,/ rad 0,/rad 05/ rad
H =A73 - - - —— - -
A SLBR{E A SZBR{E BOME SLBR{E
1 L-M -0.448 1 -0.436 3 -0.4151 -0.436 3 -0.479 8 -0.436 3
NNPLS -0.3950 -0.436 3 -0.4354 -0.436 3 —-0.446 7 -0.436 3
2 L-M -0.476 5 -0.436 3 -0.114 8 -0.087 2 -0.4719 -0.436 3
NNPLS -0.407 5 -0.436 3 -0.0850 -0.087 2 -0.440 9 -0.436 3
3 L-M -0.4210 -0.436 3 0.209 6 0.261 7 -0.460 5 -0.436 3
NNPLS -0.4207 -0.436 3 0.265 2 0.2617 -0.434 3 -0.436 3
4 L-M 0.1872 -0.087 2 -0.3779 0.261 7 0.253 8 -0.087 2
NNPLS 0.262 5 -0.087 2 -0.4389 0.2617 0.254 7 -0.087 2
%3 L-M 5 NNPLS i% £ #) )b B 3R 30 2% 4 AT [ D). E o 23 K o % 4§ ,2004,38(6) :853 -
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