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Fig. 1 n-link robot manipulator.
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Fig. 2 Block-diagram for a learning control method.

Table 1 Control parameters for a learning con-
trol method.

Link 1 Link 2
Ke 2.0 2.0
K, 2.0 2.0

r 0.54 () 0.026 (72)
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Table 2 Control parameters for a robust control method.

A 7.0 ei(to) [rad] 0.0
Az 7.0 e;(to) [rad] 0.0
¢ 0.5 €41 [rad] 0.03
y 0.21 a2 (rad] 0.03
x 4.90 emax  [rad] 0.03
7 0.02 era*  [rad] 0.03
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Table 3 Link parameters.

Parameter Link1 (i=1) Link 2 (i =2)
mi [ke] 12.13 2.49
Ii [kg*m?] 5.25E—1 2.30E-2
li (m] 0.300 0.200
Igi [m] 0 0

di [Nms/rad] 4.10E—1 2.39E— 2
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Fig. 7 A control error in a robust control method without noise.
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Fig. 8 Control inputs in both control methods without noise.
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Fig. 11 Control inputs in both control methods with noise.
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In this paper, two intelligent control methods for robot manipulators are discussed.
One is a learning control method which is called “Betterment Process” and the other
is a robust control method which achieves trajectory tracking with prescribed accu-
racy. The control error of a 2-link manipulator is reseached by a computer simulation
method in variation of control parameters.

The results obtained are summarized as follows :

(1) The uniform noise’s influence on control error is negligible in the case that the

ratio of standard deviation of noise and mean value of control input is about 29%.

(2) The control error generated in the robust control method is smaller than that of

the learning method.

(3) The adoption of one method from the two methods should be determined in

consideration of the control error and the computing time of control input.



