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Design of a New Fuzzy Neural Network Sliding Mode Controller
JIAO Shuai'? ,ZHANG Bin' ,HAN Xu' ,WANG Yifeng' ,LIU Xuemei' , WANG Chunyu'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun
130033, China;2. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: Aiming at the problem that permanent magnet synchronous motor vector control system based on
PID algorithm is vulnerable to system uncertainties (load disturbance, model parameter change),a new
fuzzy neural network sliding mode controller is proposed. Firstly, on the basis of traditional sliding mode
control , fuzzy neural network controller (FNN) is used to form the switching control term of sliding mode
controller (SMC) to complete the approximation of system uncertainty factors and the adjustment of switc-
hing gain of sliding mode control. Secondly,the sparrow search algorithm is used to update the parameters
of the fuzzy neural network sliding mode controller in real time. In order to accelebrate the convergence
speed of SSA and prevent it form falling into local optimum,the traditional sparrow algorithm is improved
by fractional calculus. Finally,the simulation results show that the designed new fuzzy neural network slid-
ing mode controller has strong robustness and dynamic performance.
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