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Research on control input-output modeling for ball-beam
system based on least squar method
Li Zhimin'

(1. School of Information and Control Engineering, Liaoning Shihua University, Fushun 113001, China;
2. Shougang Qian‘an Iron&.Streel Company, Qianan 064400, China)

Liu Qiang' Zhang Xinquan' Zhao Zhiguang®

Abstract ;: Ball-beam system is often used to verify the performance of control strategies and theories, which make optimi-
zing the ball-beam system control parameters be of great significance. In this article, simulation experiments via the
MATLARB software are firstly conducted. Subsequently, the P,D parameters are selected as input parameters while the
settling time and overshoot amount are selected as output ones of the control system. Then, some sampled data reflecting
the mapping relationship between the input and output of the control system are obtained. Further, the data-based math-
ematical model which reflects the input-output of ball-beam control system is constructed by using the least square meth-
od. The final computational results demonstrate that the model accuracy is satisfactory, which will provide support for
control parameters optimization.

Keywords: least square method; ball-beam system; mathematical model
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m = 0.11;

R = 0.015;

g = —9.8;

L = 0.4;

d = 0.04;

J=2xmxR"2/5;
K= (mx*xgxd/(L*(J/R"2+m));

num = [ —K];
den=1[100];
ball=tf{(num.den) ;
kp2 = 6;

kd2 = 6;

contrPD=tf([kd2 kp27],1);

sys_cl_PD={eedback(contrPD % ball, 1) ;

t=0+:0.01:10;

subplot(3,1,2)

step(0. 2 * sys_cl_PD,t)
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