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Fitting industrial controller to iterative learning control

HUI Li-chuan, LIN Hui
(Automatic School, Northwest Polytechnical University, Xi’an Shaanxi 710129, China)

Abstract: In order to improve the tracking performance of the industrial process system, we fit a robust controller to the
information derived from the iterative learning controller. First, the iterative learning algorithm is analyzed in frequency
domain by considering the iterative learning controller a cascade controller, and then, a controller is designed to fit the
control error and the controlled output, resulting in a realizable controller which is lower in order than the cascade controller.
An example is given to illustrate the approach, which shows the advantages of the fitting controller in speed, of none

overshoot, with high accuracy and good robustness against disturbances.
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Fig.2 Comparing between output and expected

5 .

4 _yd
= -y
s 3 u
= |
< of
= |

1?

0 1

0 5 10

B3 FEBEIR S N A TR
Fig. 3  Output with disturbance
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Fig. 4 Step response without the low pass filter

L DAL S SR W] DL Y, v R g e
SCHLZR GO B R BRIER, 5 Al AL BT i 8 IR 2 4
R, WR T E P AR, R e Rl 78
B3 BRI TR AL T30, v T — Bl
RERE20% bt (HE R Gk H A2 72 A TR SEA
B, IO TIRLL)S, R Sk s
AR Ak, AL 125 1 S AR DU A, A th D DR B AE ST TF
(K11% 1% 2230 [ 2 W5 FEBAIE B IS 00 B, R4
FH 24 TR T 1B BRAT 5 BEAT BRER, BEI R B0, (&4
N B4, E AR B T P AN R A S A

ob
He /J.



668 EoH w5 N H %26 %
5 %%(COHC]USiOH) (RUAN Xiaoe, WAN Baiwu, GAO Hongxia. The ILC and conver-

O SCH X AR 27 20 SR ) 3 A, A AL
K bl e A% 3ot b BEAT R I R 100 5, AR SRS

gence analysis for nonlinear industrial process control systems[J].

Control Theory & Applications, 2002, 19(1): 73 —79.)

s N N , L g T R A R (2 3] oY 24
o R R T SR R 25 Y P, R BLGE b (S) (ET M EOMAR TR MR A R 2 2 I A S,
N N N N N 1994, 20(1): 74 - 79.
SPE, & HE Pk FLCHE I, A ST Pl Tl A2 e e Weibine. Lesmine conto it an ity i
N i T uemel, e1bing. Learning control with an arbitrary ini-
RN SR T8 i , o
tial state[J]. Acta Automatica Scinica, 1994, 20(1): 74 —79.)
[6] BIENZ Z, HWANG D H, OH S R. A nonlinear iterative learning
= .
5 % 3k (References): method for robot path control[J]. Roborica, 1991, 9(4): 387 — 392.
[1] ARIMOTO S, KAWAMURA S, MIYAZAKI F. Bettering operation [7] FNWAAE, fTRERE, A 7. 42 SR B2 ¥t — P PR I (R PE X
of robotics by learning[J]. Journal of Robotic System, 1984, 12(2): JFED). S 5 R, 2007, 24(3): 349 — 355.
123 - 140. (SUN Mingxuan, HE Xiongxiong, YU Li. Iterative learning con-
[2] XIE S L, TIAN S P, XIE Z D. New iterative learning control algo- troller designs: a finite time dead-zone approach[J]. Control Theory
rithms based on vector plots analysis[J]. Acta Automatica Scinica, & Applications, 2007, 24(3): 349 — 355.)
2004, 30(2): 161 — 168.
[3] R, TRPCR. SePh) SCR Gk A2 S =), #2001 5 v 3k, Y A

2007, 22(3): 349 - 351.
(PIAO Fengxian, ZHANG Qingling. Iterative learning control for lin-
ear singular systems[J]. Control & Decision, 2007, 22(3): 349 —351.)

[B]37.)1]

(1980—), 5, L AMFFT AR, WF9T 5 ) g iEAR 2% ) 3%
il BACEH B 5 N FH A% E-mail: huilichuan@163.com;
M (1957, B, #aE, AR,

WFFLTT 1 A )

[4] BTN, 37 0, LR ARt M B R G kAR A 2%
S WCSE BT, RIS 5 R, 2002, 19(1): 73 - 79. b e A Sl E 4G
T W = H

Y EINANT FEAE rE R A A T I BT SR REK, &= F
BN A 2 R T-SBORM R G B H oo A5 -+ FICOR, SHEE, BROUL
S5 M TR 25 1K) P T RN U T - gk 2, RAEVL, JU 3
T BAF A B P G o Y 5 3 N R AU A A AR BT SRR - BRI, A S, MO
WNAZ T ] B Y IO PIOR B2 - EArg, ESE, e, RS
R G R R B P AR AT AR R o 2 # T %?, W B
T EAESIE S LRGP IRERERERPR - L S S|
T A RS P I R IR S T oo Mo, PNVER SR, R4
T2l AEL A P~ R T T Meta-heuristic By - oovvee e SRARR, B R
BT AR RIS FRE RGBSR - AT, EFOE, HFRAR, SERM
J I R Rl e T B 0L 2 Rk, 2w, FEW
AN E B ARG AR R R GG R TE - EAEEL, X Bk, it



