
Nonlinear Dynamics and Systems Theory, 21 (5) (2021) 457–470

Adaptive Sliding Mode Control Based on Fuzzy

Systems Applied to the Permanent Magnet

Synchronous Machine
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Abstract: This paper develops an adaptive sliding mode control based on fuzzy
systems. In this control technique, the possibilities offered by Sugeno type fuzzy
systems, in terms of their ability to approximate continuous nonlinear functions, are
exploited, and the Lyapunov theory is used to establish a parametric adaptation law
ensuring the global stability of the system. In addition, the control law includes a
sliding mode term, which has the role of compensating the effects of the reconstruction
errors. This technique is applied to control a permanent magnet synchronous machine.
The results obtained show the effectiveness of the proposed method.

Keywords: fuzzy systems; fuzzy adaptive law; sliding mode; reconstruction errors;
permanent magnet synchronous machine.

Mathematics Subject Classification (2010): 03B52, 93C42, 94D05.

∗ Corresponding author: mailto:bentouati.smain@gmail.com

c© 2021 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ua457

mailto: bentouati.smain@gmail.com
http://e-ndst.kiev.ua

	Introduction
	Description of The Sugeno Type Fuzzy System
	Adaptive Control Based on Fuzzy Systems
	Formulation of the problem
	Synthesis of the control law

	Study of the Stability
	Application to the permanent magnet synchronous machine 
	Speed control
	Position control

	Numerical Simulation
	Conclusion

