51 I 1R 2 2 AR CHRB 22 D Vol. 47 No. 1
3 H Journal of Yanbian University (Natural Science) Mar. 2021

NEH/HS: 1004-4353(2021)01-0027-06

— 32§ Van der Pol-Duffing & %t B
T F R §

FEE, KIE
CHR R 25 GE PR IO SRRHECE IR, HO 57 743000 )

WE.: IR T —RS5HFE M 5 IR MY Van der Pol-Duffing £ 48 19 88 5 45 ] 7] f%2. 15 5%, & T Lyapunov
TR TN 43 BB 0BT TR R G E A8 J1 2 ATy BRI E 3 S A B ORI IE 3 RS L TER S
SHE AP PR ST 3T Lyapunov Fae 2 & B4 701 F4 1 7 19 285 fi] 5 A9 28 205 04 T A2 4 ol 288 X % R
GE IR PEAT Ry AT BRER T A 0T IR BRI B T B s SRS w5 R BE ST EWAE T F R PR R
il 5 XT3 AR G A ] 0 AR

KEiA: Vander Pol-Duffing £ 4¢; Lyapunov $8 £t 2018 ; AZZ5 A 6] s S 809N

mESES: 0322 XaktRiRAD: A

Variable structure sliding mode control of a class of
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Abstract: Tracking control problem of a class of Van der Pol-Duffing system with square term and fifth power
term is studied. Firstly, based on Lyapunov exponent theory and bifurcation theory. the complex dynamic be-
haviors of the system are analyzed, including periodic motion, period doubling bifurcation, chaotic motion,
etc. Then, under two situations which are known parameters and unknown parameters of the system. two
types of simple variable structure sliding mode controllers are constructed to track control the chaotic behavior
of the system based on Lyapunov stability theorem, and make the system track control to the expected motion
state. Finally. the effectiveness of two types of sliding mode controllers for tracking control of the Van der

Pol-Duffing system is verified by numerical simulation.
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