Modeling and Simulation E# 5455, 2023, 12(3), 2102-2113 Hans X
Published Online May 2023 in Hans. https://www.hanspub.org/journal/mos

https://doi.org/10.12677/mos.2023.123193

ET &/ 3Rm BB FNIEREFE S IEHIFR

zx, F A, #nes’, XA
LR TR TR b, Wi BN
HRM AL TR, WL iR

Weks Hi: 20234F2H27H; FHBE#: 20234FsA8H; KA HM: 20234F5H15H

HE

TG BARIEAE S $24] (TOILC) 7] DA R IR i Al AR R AR ERER P BE . AR, ERRARREBITIRE
A BTEEESHINS), HSBOIHERRML, NTSETOILCHSMRE, REMMER L EHI.
Hit, ERIRENNZRRE, Rl T —MET B/ ZRK BIEMRMIER T T H (LSAOILC) %k .
FERALEY, REMATRHEERRERRERN L R, REFRMEREIBHE. JREHF
ESHMIE, SIEF RFMREEER, R4 T TOILCH AR, (FEMELRIER T SEENNERS
A Rt

XK ia

EEM N, RMBEREST, REHR, NRRG

Research on Adaptive Optimal Iterative
Learning Control Based on
Least Squares

Liangliang Yangl, Xiang Luo?, Xiaoming Pan2, Wengqi Lul
'School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou Zhejiang

’School of Mechanical and Electrical Engineering, Wenzhou University, Wenzhou Zhejiang

Received: Feb. 27", 2023; accepted: May 8", 2023; published: May 15", 2023

Abstract

Traditional Optimal Iterative Learning Control (TOILC) can effectively improve the tracking per-
formance of the servo system. However, there may be parameter perturbation in the running
process of the servo system, and its parameters are constantly changing slowly. As a result, the

NEGIMH: Brest, PR, e, §OCH. BT R RN B IE R LIS ST RPN @S 055, 2023,
12(3): 2102-2113. DOI: 10.12677/m0s.2023.123193


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.123193
https://doi.org/10.12677/mos.2023.123193
https://www.hanspub.org/

Wit &

convergence of the TOILC becomes worse, and the tracking performance of the system deteri-
orates seriously. Therefore, in view of the time-varying characteristics of the system, a least squares
adaptive optimal iterative learning control (LSAOILC) algorithm is proposed. In the process of ite-
ration, the nominal model of the system is identified according to input and output data so as to
update the optimal iterative learning controller. It still has good tracking performance when the
system has parameter perturbation, which makes up for the shortage of the TOILC. The simula-
tions and experiments prove the effectiveness of the proposed algorithm for the time-varying sys-
tem.
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Figure 1. Control system block diagram
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Figure 3. TOILC block diagram with system time-variant
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Figure 4. Third-order reference trajectory
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Figure 6. Two-norm of the tracking error
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Figure 10. Two-norm of the tracking error for TOILC without parameter change
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