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Control system of bearingless induction motors based on adaptive
neuro-fuzzy inference system

Yang Zebin®, Wang Mingtao® , Sun Xiaodong?
(1. College of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Automotive Engineering Research Institute, Jiangsu University, Zhenjiang 212013, China)

Abstract: Bearingless induction motors, which were multivariable, were strongly coupled, along with a higher
order nonlinear system. To obtain the stable suspension control of a bearingless induction motor, a new control
strategy based on Adaptive Neuro Fuzzy Inference System was proposed. First, in the analysis of the generation
mechanism of a bearingless induction motor’s radial suspension force, the mathematical model of a bearingless
induction motor was achieved. Based on the control principle of an Adaptive Neuro Fuzzy Inference System, the
Adaptive Neuro Fuzzy Inference System had been built to design the controller, including the option of control
variables and membership functions. By the PID control, the input data and output data could be collected. The
selected criterion of error was set to correct the membership function parameters. In addition, the Fuzzy Inference
System (FIS) model was trained by a Sugeno type Adaptive Neuro Fuzzy Inference System controller. Then,
aiming at the performances of rotor suspending, speed, and torque response, the simulation and analysis of the
control system for bearingless induction motors had been carried out on the basis of MATLAB/Simulink
simulation platform. Moreover, the motor speed was set to 6000r/min. The simulation results showed that the
stable suspension of a bearingless induction motor can be quickly achieved by this presented control strategy.
Through the comparison with PID control, the speed response was faster, and the speed overshoot was smaller in
the Adaptive Neuro Fuzzy Inference System control. Further, the suspension performance of the rotor was not
affected by the sudden change in the load torque. When the rotor speed suddenly changed from 6000r/min to
3000r/min at the time of 0.5 seconds, the speed response of the control system could track the given speed well,
and with a very small steady state error. The control system has a fine dynamic and static performance. Finally,
the control system test platform of a bearingless induction motor was built based on Adaptive Neuro Fuzzy
Inference System controller. The experimental results of the control system also showed that this control strategy
could achieve the stable suspension of a bearingless induction motor. The control system has a quickly response, a
high control precision, and the strong robustness to load torque disturbance. The correctness and effectiveness of
the Adaptive Neuro Fuzzy Inference System control method was verified in this paper.

Key words: motors; control; suspensions; bearingless induction motor; adaptive neuro-fuzzy inference system



