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Feedback-aided PD-type Iterative Learning Control: Initial Condition Problem

and Rectifying Strategies
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Abstract
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This paper addresses the problem of iterative learning control for systems in the presence of a fixed initial shift.

A feedback-aided PD-type learning algorithm is proposed, and the convergence analysis indicates that such a learning

algorithm can ensure that the tracking error achieves asymptotic convergence with respect to time, as the iteration

approaches infinity. Furthermore, the initial rectifying and terminal converging strategies are adopted respectively to form

learning algorithms for eliminating the effect of the fixed initial shift. It is shown that the system output converges to the

desired trajectory over a pre-specified time interval no matter what value the fixed initial shift takes. Numerical results

are presented to demonstrate the effectiveness of the proposed learning algorithms.
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FEIEF R, AN (17) AL O

References

1 Arimoto S. Learning control theory for robotic motion. In-
ternational Journal of Adaptive Control and Signal Process-
ing, 1990, 4(6): 543—564

2 Porter B, Mohamed S S. Iterative learning control of par-
tially irregular multivariable plants with initial impulsive ac-
tion. International Journal of Systems Science, 1991, 22(3):
447—454

3

10

11

12

13

Lee H S, Bien Z. Study on robustness of iterative learning
control with non-zero initial error. International Journal of
Control, 1996, 64(3): 345—359

Sun Ming-Xuan, Huang Bao-Jian, Zhang Xue-Zhi. PD-type
iterative learning control for a class of nonlinear systems.
Acta Automatica Sinica, 1998, 24(5): 711-714
(FNUIHT, PAEAR, KA. LRI RGN PD B A
kAR, 1998, 24(5): 711-714)

SR A

Park K H, Bien Z, Hwang D H. A study on the robustness of
a PID-type iterative learning controller against initial state
error. International Journal of Systems Science, 1999, 30(1):
49-59

Zak M. Terminal attractors for addressable memory in neu-

ral networks. Physics Letters A, 1988, 133(1): 18—22

Park K B, Tsuji T. Terminal sliding mode control of second-
order nonlinear uncertain systems. International Journal of
Robust and Nonlinear Control, 1999, 9(11): 769—780

Sun M X, He X X, Yu L. Initial rectified attractors for per-
fect synchronization of chaotic systems. Physics Letters A,
2005, 348(1—2): 28—36

Park K H, Bien Z. A generalized iterative learning controller
against initial state error. International Journal of Control,
2000, 73(10): 871—881

Sun Ming-Xuan, Huang Bao-Jian, Zhang Xue-Zhi. PD-type
iterative learning control for a class of uncertain time-delay
systems with biased initial state. Control Theory & Appli-
cations, 1998, 15(6): 853—858

(FNIIET, B4, SRR ARRRIZS N AHIE ARG H PD A4k
A . IR 5N, 1998, 15(6): 853—858)

Sun M X, Wang D W. Closed-loop iterative learning control
for non-linear systems with initial shifts. International Jour-
nal of Adaptive Control and Signal Processing, 2002, 16(7):
515—538

Pi Dao-Ying, Sun You-Xian. The convergence of iterative
learning control with open-closed-loop P-type scheme for
nonlinear time-varying systems. Acta Automatica Sinica,
1999, 25(3): 351—354

(Beame, oM. AR A RGUTHIFE P ALAAA >
. HBIMEEAR, 1999, 25(3): 351—354)

e

Ruan Xiao-E, Lian Jian-Bang, Wu Hui-Zhuo. Convergence
of iterative learning control with feedback information in the

sense of Lebesgue-p norm. Acta Automatica Sinica, 2011,



164 H | 1k £ 41 %

g

EERE WL TR 5 R R 2B i
WG, FHEWFTUTT ) kA S
E-mail: bihbo001@163.com

(BI Hong-Bo Ph.D. candidate at
the College of Information Engineering,

37(4): 513—516

(B N, B, RE A B RGUE B R E AR 2 3 I R AE
Lebesgue-p i HE LT ISt A s 24k, 2011, 37(4):
513—516)

14 Jang T J, Choi C H, Ahn H S. Iterative learning control in Zhejiang University of Technology. His

] main research interest is learning con-
feedback systems. Automatica, 1995, 31(2): 243—248

15 Meng D Y, Jia Y M, Du J P, Yu F S. Stability analysis
of continuous-time iterative learning control systems with
multiple state delays. Acta Automatica Sinica, 2010, 36(5):
696—703

BER 2013 FIRAFHL TR E B
CREAEBEm L. AT TUT ) A A 2] 45
#ill. E-mail: 18324303370@163.com

(ZHOU Guo-Liang Received his

. . . . master degree from the College of Infor-
16 Lv Qing, Fang Yong-Chun, Ren Xiao. Iterative learning con-

trol for accelerated inhibition effect of initial state random A \
error. Acta Automatica Sinica, 2014, 40(7): 1295—1302 VA " sity of Technology in 2013. His main
(BR, Jral, (T, I il bl B 255 22 5 i 1R s AR 2 > il research interest is learning control.)

BNk, 2014, 40(7): 1295—1302)

mation Engineering, Zhejiang Univer-

EHIUE 2013 FRMGWL LA KR
BTREE Bt R ERTIOS  A

N L f2 22 722
FRRRE VL LML RS R LR B ¥4, E-mail: wanghf.jx@zjmail. zjtele-

B2 EERIITT 1) K 4L G A
fE# . E-mail: mxsun@zjut.edu.cn

(SUN Ming-Xuan Professor at the
College of Information Engineering,

com.com.cn
(WANG Hui-Feng Received his
master degree from the College of Infor-

Zheii Uni . ¢ Technol Hi p A mation Engineering, Zhejiang Univer-
ejiang University of Technology. His sity of Technology in 2013. His main research interest is

main research interest is learning con- .
learning control.)

trol. Corresponding author of this paper)



