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A Design of Neural Network Control Architecture for Robot Motion
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Abstract - This paper deals with a design of neural network control architectures for

robot motion. Three types ot control architectures are designed as follows :

1) a

neural network control architecture which has the same characteristics as computed
torque method 2) a neural network control architecture for compensating the control
error on computed torque method with fixed feedback gain 3) neural network adaptive
control architecture. Computer simulation of PUMA manipulator with 6 links is
conducted for robot motion in order to examine the proposed neural network control

architectures.
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Fig. 2 Neural network control aritecture for
computed torque method
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Fig. 3 Neural network control architecture( [ )
for compensating the control error on
computed torque method
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Table 1 Example of Task planning of each

joint
A7k (sec) 0 1.5 3.0 55 80 9.511.013.0
o1 2 (degree) 5 3.0 5.5 8.0 9. 013,
#41 0 0 30-30 30 0 30 30
#42 -10 =10 20 -30 20-10 15 15
B3 30 30 0 60 0 30 15 15
W4 10 10 -50 10 70 10 —30 —30
45 0 0 60 0—60 0 45 45
D26 0 0-60 60—60 0 45 45
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B 2 AR Ao Tz d5As
Table 2 Structure of neural network controller and factors for learning of neural network

1l 277
Aoz 282 | ™3 a#5 | 16

NNC 1 | NNC 1 NNC I | NNC |
& what 18 42 42 18 24 30 42 30|
F7 & A TR 4AE, EZckAE=45 10, 10, 45. =, 2342 NNC] ¢

F7bA4E 20, 10, 10, 2022 &,

2 chz} q4 Tz 6
Ry A FZelA 0.01 5, 28404 0.03
2ol A S A Rl 0.1
549 A FZollAf 150, 250, 80, 10, 10, 10(¥E )
] & 4| gho) & M F=oll4 200, 200, 200, 60, 60, 60(HHF)
o] 27 3to] 5 A FZe4 100, 100, 100, 30, 30, 30(HAH<E)
42 A4 B.) A FEeA 2
7 A A 4 A FZl 4] 150, 250, 80, 10, 10, 10(}A <)

E 3 7 AASEe; Al TR AT Alej At
Table 3 Root mean square control error by each neural network control architecture

Aol F2 441 w4 2 #4433 4 ¢ #4 5 o4 6
271 0.2467182 0.2122236 0.2333396 0.3107322 0.3198404 0.4802057
| 2 2 0.2642151 0.2370044 0.2377454 0.3100661 0.3184898 0.4802516
5 o83 0.0338492 0.0298527 0.0306459 0.0482728 0.0500102 0.0642141
f{] 2% 4 0.0934920 0.1239054 0.0528956 0.0743241 0.0772438 0.1000094
;?i e 0.0275538 0.0379440 0.0092855 0.0100660 0.0103287 0.0149753
CEIETIN 0.0282224 0.0374931 0.0094866 0.0102927 0.0105688 0.0153282
a8 7 0.0219139 0.0280527 0.0074205 0.0080446 0.0082639 0.0119917
a1 0.4838750 0.3861239 0.3914247 0.6324543 0.6544349 0.8352251
E a# 2 0.5013521 0.5021150 0.4004495 0.6325458 0.6539251 0.8326061
;:; a3 0.1088620 0.0982673 0.0929108 0.1870544 0.1962474 0.2188393
2 e A 0.4050708 0.6962046 0.1412247 0.2609088 0.2704048 0.2959922
j 285 0.1221494 0.1857866 0.0213958 0.0361406 0.0673894 0.0420043
“’i‘ a8 6 0.1249590 0.1816185 0.0214374 0.0365006 0.0651622 0.0425226
B 287 0.1040680 0.1571745 0.0188495 0.0278767 0.0363718 0'0322162_J
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