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Model-free control method for a nonlinear system
with large time-delay based on IPSO

LI Xiuying', LI guiying”, MAO Lin', XUE Jingyan' , MENG Hua'
(1. School of Electronic Engineering, Heilongjiang University, Harbin 150080, China; 2. School of Mechanical & Electrical Engineer-
ing, Heilongjiang University, Harbin 150080, China)

Abstract: A model-free control scheme and improved particle swarm optimization (IPSO) algorithm have been pro-
posed for a class of nonlinear large time-delay systems, where the precise mathematical models of the controlled sys-
tems do not need to be known. The universal model was improved by adding an error feedback correction term,
thus, allowing the improved universal model to be used as a system model. On the basis of the improved universal
model , the optimal control law was designed according to a quadratic type performance index. The unknown param-
eters in the control law are optimized by IPSO and the range of particles was determined by analyzing the conver-
gence of the closed-loop system. The simulation research shows that the outputted close-loop control system has the
advantages of fast response speed and a small tracking error, proving the effectiveness of the proposed method.
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Fig.1 The curve of optimization performance for f,(x)

T T 1/ L — SGA
. ———-PSO
-1.33 ——1IPSO
w —La[L
g
E—I.S‘
—1.6L_| """"
|
—1.75 I
1
18 < 10°
0 04 08 12 16 20

S ANY G 8
2 IFMRREREY /£, () B TERE #E 2k

Fig.2 The curve of optimization performance for f,(x)
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