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Fig.1 Closed-loop control structure of the

Ball&beam system
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Fig.2 Motion diagram of the Ball&beam system
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Fig. 3

Simulink simulation diagram of undisturbance finite time stability control
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Fig.4 Undisturbance response curve graph
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Fig.5 Undisturbance response error curve graph
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Fig. 6 Simulink simulation diagram of add disturbance finite time stability control
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Fig.7 Simulink simulation diagram of add disturbance PD control

30é

20l —— 7 PRI TR 2 o i 137

8 o PID 535w i

X

o

o /

® 10f]

0 / L L L 1 l_>
0 2 4 6 8 10
Bl /s
B 8  nNHEBhm AL i 2%
Fig.8 Add disturbance response curve graph
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Fig.9 Add disturbance response error curve graph
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Design of Ball&beam Control System with Finite Time Stability

HUANG Xing, HE Biaotao, WANG Tao, WANG Jianhui
(School of Mechanical and Electric Engineering, Guangzhou University, Guangzhou Guangdong 510006, China)

Abstract: Aiming at the problem that the control of ball&beam system can not be stable in a short time and has poor anti — dis-
turbance performance, a finite-time stability control method is proposed to improve the control performance of the system. Based
on the structural analysis of the ball&beam system, the corresponding mathematical model is established and the finite-time stabil-
ity controller is designed. Lyapunov stability theory and homogeneity theory were used to analyze the stability of the designed sys-
tem in finite time. Finally, the control effects of finite-time stability controller and PID controller are compared through simulation
experiments. The simulation results show that the finite-time stability controller is better than the PID control in terms of overshoot
and adjustment time. It shows that the designed control method can stabilize the ball&beam system in finite time and improve the
anti-disturbance performance of the system.

Keywords : ball&beam system; anti-disturbance; finite-time stability; speedability
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