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Abstract

Abstract: In order to effectively restrain the chaotic behavior of permanent magnet synchronous motor, an
adaptive controller is designed based on finite time theory and LaSalle invariant set theorem. The chaotic
dynamics characteristics of the permanent magnet synchronous motor system are analyzed, and the
parameter fields of the system in different motion states are determined. It is proved theoretically that the
controller can stabilize to the equilibrium point in finite time and can automatically track the equilibrium
point of the system. Simulation results show that the control scheme is concise, faster and more stable.
The research results are of great significance to ensure the stable operation of PMSM.

Keywords
permanent magnet synchronous motor, bifurcation diagram, finite time theory, laSalle invariant set

Recommended Citation
Zhang Yun, Wang Cong, Zhang Hongli, Ma Ping. Chaos Control of Permanent Magnet Synchronous Motor
Based on Finite Time LaSalle Invariant Set[J]. Journal of System Simulation, 2020, 32(10): 1956-1963.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol32/iss10/13


https://dc-china-simulation.researchcommons.org/journal/vol32/iss10/13
https://dc-china-simulation.researchcommons.org/journal/vol32/iss10/13

Yun et al.: Chaos Control of Permanent Magnet Synchronous Motor Based on Fini

532 5 10 ) RGMIE¥RO Vol. 32 No. 10
2020 4 10 A Journal of System Simulation Oct., 2020

T A FRETE] LaSalle ANEZEE K] PMSM VB 42 il

k=, EBE, KEZ, B

T TR SR, BT AT 830047)
WE.: AR I H KR & R R GG IRAAT A, K FH/RIT ] EE76A LaSalle T F K& FE %
T A OERIEHE . DT ARE] H ) IE GBI BT T F A, R T AN FRAEZ
REIIRHH,; EFEE FIE ] 1575 9] 55 FEASEF IR 1] LT ZI A& L GE B Z00RIR 7 48 -F A%
5 AR, Zdsh 7 £ XL, ikt 45, BEME G, AL RHRIEKRBER 83
AR BT AR 2 &L,
FEE. KRR T EIHI; o B ATRATEFE#R; LaSalle RE £
HE RS TP273 SCRRFRINES: A LEHS: 1004-731X (2020) 10-1956-08
DOI: 10.16182/j.issn100473 1x.joss.20-0509

Chaos Control of Permanent Magnet Synchronous Motor Based on
Finite Time LaSalle Invariant Set
Zhang Yun, Wang Cong, Zhang Hongli, Ma Ping

(School of Electrical Engineering, Xinjiang University, Urumchi 830047, China)

Abstract: In order to effectively restrain the chaotic behavior of permanent magnet synchronous motor,
an adaptive controller is designed based on finite time theory and LaSalle invariant set theorem. The
chaotic dynamics characteristics of the permanent magnet synchronous motor system are analyzed, and
the parameter fields of the system in different motion states are determined. It is proved theoretically that
the controller can stabilize to the equilibrium point in finite time and can automatically track the
equilibrium point of the system. Simulation results show that the control scheme is concise, faster and
more stable. The research results are of great significance to ensure the stable operation of PMSM.
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