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永磁同步电机的T-S模型模糊变结构鲁棒控制

王耀南，张细政，杨民生

湖南大学电气与信息工程学院

摘要： 提出一种结合T-S模型与变结构技术的模糊变结构控制器，用于永磁同步电机系统的鲁棒速度跟踪。经过

状态变换得到以定子电流与反电势的电机模型，用T-S模糊规则表示该模型，定义一组期望状态变量并将速度跟踪

问题转化为稳定问题。选择全局模糊滑模函数，采用自适应技术对不确定性上界进行估计，所设计全局控制器由T-
S模糊局部补偿器与滑模监督控制器构成，给出了自适应律及稳定性的证明。该设计方法能够充分利用模糊逻辑控

制和滑模控制的优点，且控制系统的跟踪性能和鲁棒性得到显著改善。试验结果证明了该方法的有效性和正确性。
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Robust Fuzzy Variable Structure Control of T-S Model Based for Permanent Magnet 
Synchronous Motor 

WANG Yao-nan, ZHANG Xi-zheng, YANG Min-sheng 

School of Electrical and Information Engineering, Hunan University 

Abstract: A fuzzy variable structure control (FVSC) scheme based on T-S fuzzy model was proposed in 
this paper for permanent magnet synchronous motor (PMSM) drive system in order to solve the robust 
speed tracking problem. By using the stator currents and back electromotive force as state variables, a 
T-S fuzzy model and a set of fuzzy rules were firstly transformed to represent the PMSM. For converting 
the tracking control into a stabilization problem, a new control design was presented to define the 
internal desired states. Then, the global fuzzy sliding surface was chosen and the adaptive methods were 
adopted to estimate the upper bound of uncertain modelling errors. The obtained FVSC controller 
consisted of a T-S fuzzy local compensation part and a sliding mode supervision part. The adaptive laws 
and the stability analysis were deduced. The FVSC scheme behaves the merits both of fuzzy logic and 
sliding mode control, and the tracking performance as well as the robustness of the system is greatly 
improved. Experimental results of the proposed controller show its effectiveness and correctness.
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