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A SORT OF ITERATIVE LEARNING ALGORITHM FOR
TRACKING CONTROL OF ROBOT TRAJECTORY

AN Gang ZHANG Lei LIU Jing-tai LU Guizhang
(Institute of Robotics and Information Automation, N ankai University 300071)

Abstract A new iterative learning algorithm is introduced for the robot trajectory control. The sufficient and
necessary conditions for its convergence are established. In addition, a method to determ ine the learning gains

through the experiment is also proposed based on a stability analysis of the system. The experiment shows the fast

convergence of the proposed algorithm.
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x(k+ 1) = A(k)x(k) + B(k)u(k)
y(k) = C(k)x(k) (D)
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xi(k+ 1) = A(k)xi(k) + B(k)ui(k)
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3 LS (Convergency issue)
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4 FEVESHT (Stability analysis)
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5 SEX (Experiment)
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Tab. 1 Learning gains in experiment

KA K2 K3
F 3. 000 2.500 4. 00
G 120. 0 85. 00 55.00

1i Oth tetal, Z: Stk trial

¥1: error of joint 2 (doarosl}
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Fig.1 Square, joint2, lkg load
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Fig. 2 Circle, joint2, 1.5kg load
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Fig.3 Square, joint3, Okg load
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Tab. 2 Circle trajectory

KA1 KA 2 K3
Okg |1.5kg| Okg |1.5kg | Okg 1. 5kg
max0 [1.0936|1.6085(2.3505|2.7870|0.9451 | 1.5617
0.1601]0.0335/0.1511{0.2085(0.1059| 0.5046
max5 [0.1340(0.3167(0.1109|0.1739|0.0492| 0.1650
Avg0|0.4148|0.5352(1.1059|1.4164|0.4946| 0.8066

0 0
0 0

max2

S

Avg2(0.0346]0.1370(0. 0433/0.0760|0.0176| 0.0576
Avg51(0.0335[0.1359|0.0357|0.0497|0.0129| 0. 0388

* 3 HIBHLIE
Tab. 3 Square trajectory

KA KAT 2 K3

Okg |1.5kg| Okg |1.5kg | Okg 1. 5kg
max0|0.4716]0.5291|1.9479|2.2017]0. 6528 0. 8883
max2 |0.0702{0.0713(0.1769|0.1863|0.1328| 0.1332
max5 |0.0625|0.9697(0.0688|0.0784|0.1387| 0. 0928
Avg00.3426(0.2540(1.3360|1.5750|0.3945| 0. 5544
Avg2|0.0109(0.0126(0.0144|0.0267|0.0078| 0. 0144
Avg50.0098|0.0115(0.0084|0.0117|0.0059| 0.0087

6 e (Conclusions)
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