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Optimization Design of PID Controller for Spring Damper System Based on Particle Swarm Algorithm

WANG Bo  YAN Jun HOU Qian-qian XU Ming-ming GUO Chun-hui
(Mechatronics Technology and Research Institute, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract Spring damper system has been widely applied in engineering and its stability has important influence on the
project. A design method of PID controller based on particle swarm algorithm was proposed to solve the difficult prob-
lems of parameter tuning on PID controller in the article, MATLAB simulation was finally used to demonstrate the fea-
sibility and advantages of this approach. Compared the simulation results with the results of prediction method and the

Z-N tuning method, it was showed that the particle swarm optimization algorithm to adjust the parameters of the PID

can eliminate the impact of system,so as to make the system more stable and reliable.
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function[ num, den,K,,, T;, Ta, H]=Ziegler_std(key, vars) ;
Ti=[1:Ta=[1:H=[1;

K=vars(1); L=vars(2);
T=vars(3);a=K * L/T;

if key==1,num=1/a;

else if key==2,K,=0.9/a; T;=3.33 % L;
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else if key==3,K,=1.2/a; T;=2x L; T4=1/2;
end
end
end
switch key
case 1,num=K;;den=1;
case 2,num=K, * [ Ti,1];den=[Ti,0];
case 3
pO=[Ti * T¢,0,0];
pl=[0,Ti,11;
p2=[0,0,17;
p3=p0-+pl+p2;
pdi=K,; * p3;
num=p4/T;;
den=[1,07;
end
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