Software Engineering and Applications ¥/ T 5 M FH, 2020, 9(5), 373-380 Hans i
Published Online October 2020 in Hans. http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2020.95042

E TR FRMUBEEXBHMPIDEHISRS MR

RALHR
AL, FFS

REETL RS, K
Email: 15222093685@163.com

Wk H . 202049 H23H; S HEM: 20204F10H6H; &A1 HiH: 20204F10413H

R

X O MR HIRT &R, AT St 4 i P A8 RAF I BT EBPIDIR 2%, B4 4R 2 — 4 5% & 36 i B B(PID% il
SSHE T SEFrfEf H RAMRE R SEANE. BICRAR RS, £ KRB T &R
PIDZ | SR S HEHAT AL IR il TG R . BEEFAS 2, AR TFRIACEETRE
PIDI#EHIB BN SE, B ZREMERIE FRERISEHE.

XK ia
PPREDS, PIDIEERIEE, KB, S8

Research on Parameter Optimization of
Discrete PID Controller Based on Particle
Swarm Optimization Algorithm

Lijin Guo, Zhongguang Dou

Tianjin Polytechnic University, Tianjin
Email: 15222093685@163.com

Received: Sep. 23", 2020; accepted: Oct. 6™, 2020; published: Oct. 13", 2020

Abstract

In view of the existing control objects, how to design the discrete PID controller with good control
performance, that is, how to find a group of most suitable discrete PID controller parameters has
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become very important. In this paper, the particle swarm optimization algorithm is used to op-
timize the control parameters of the discrete PID controller under the quadratic performance in-
dex, and the optimization results are given. Through simulation research and analysis, the optimal
parameters of PID controller can be obtained by using particle swarm optimization algorithm, and
the control effect is better under the quadratic performance index.
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Figure 1. PID control system model in Simulink environment
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Figure 2. Flow chart of PID controller parameters optimization by particle
swarm optimization
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Figure 3. Waveform of control signal optimized by PSO
3. FIA PSO HRALHEHIE S RO

14

12

1 / N —

0.8

y(®)

0.6

04/

02/

0 L i
0 20 40 60 80 100
t

Figure 4. Response curve optimized by PSO
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Figure 6. Variation curve of optimal individual fitness value
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Table 1. Comparison of optimization results of particle swarm optimization algorithm and downhill simplex method
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Figure 7. Comparison of waveform of optimal control signal under different p values
7. BE p ETFHMIEHIESHUK LR E
14
rou=0
R T T T T T T T rou=0.2
1.2 rou=0.4
[ rou=0.6
1 o A W PR ERREE eeees S e R rou=0.8
‘ 7 rou=1
08 f Il,
2"2 | II’
06— /'I
04|
02|/
“ 1 | |
% 10 20 30 40 50 60 70 80 90 100
t
Figure 8. Comparison of optimal response curves under different p values
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Table 2. Comparison of optimal control results under different p values
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