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Sliding mode control of optimal combinatorial reaching
law of ball and plate system

Li Jiangfeng Xiang Fenghong

(School of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)

Abstract:In order to solve the problems of low tracking accuracy, large oscillation and poor real-time performance of ball and plate
system, a sliding mode control scheme of combinatorial reaching law based on genetic algorithm is proposed. Firstly, the sliding mode
surface designed by Ackermann formula is used to express the discontinuous hyperplane ; secondly, the exponential reaching law is used
to reduce the buffeting amplitude in the early stage of the sliding mode, and the variable speed reaching law is used to converge the
buffeting in the later stage. Finally, the genetic algorithm is used to select the parameters. the experimental results show that the initial
output amplitude of the combined reaching law is reduced by 2.2 compared with the variable speed reaching law, and the convergence
time after genetic algorithm optimization is reduced by 0.4 s. The stability of the controller is proved by Lyapunov theory, and the
simulation results show that the control strategy has good dynamic quality and steady-state performance, and meets the trajectory tracking
requirements of the ball and plate system.
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Fig. 1 Physical model of GBP2001 ball and plate system
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Fig.3 Y-axis physical model of ball and plate system
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Fig. 4 Phase trajectory of exponential reaching law
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Fig.5 Phase trajectory of variable speed reaching law

2.4 HEBILEREEHFILT

ASCR AR BOE T B 5 7 OB I AN A &, RI7E T A
P B HR R BOGIE Tr 58 15 BE AR E Ty R
PR ST T 58 , KA A 5 R A 1 T A4 o s, G
FBLE T, R B RR ) RTR 20, 48 Mo e B ik it
DI AN 225 DB B BHIR 5 1078 J5 BOR 78 3 il
Rl RS RES AR E MM S T I, FE TG I 7 51
PRl e R B T PR RO T AL OB A A B, B
AT RGP RIRCR . B TUR AR anlal 6 B

e
x
0

. ~
N RNy HxH‘:k”
N ~ /

4

.\- 7 =
&ﬁﬁﬁ%;r 5 B
s DN

s = 0

Ko HaBimffpg

Fig. 6 Phase trajectory of combinatorial reaching law
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