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Speed Control of an Induction Motor using Fuzzy—-Neural Controller

R OKT e B

(Sung-Dae Choi -

Lark-Kyo Kim)

Abstract — Generally PI controller is used to control the speed of an induction motor. It has the good performance of
speed control in case of adjusting the control parameters. But it occurred the problem to change the control parameters
in the change of operation condition. In order to solve this problem, Fuzzy control or Artificial neural network is
introduced in the speed control of an induction motor. However, Fuzzy control have the problems as the difficulties to
change the membership function and fuzzy rule and the remaining error. Also Neural network has the problem as the
difficulties to analyze the behavior of inner part. Therefore, the study on the combination of two controller is proceeded.
In this paper, Fuzzy-neural controller to make up these controllers in parallel is proposed and the speed control of an
induction motor is performed using the proposed controller. Through the experiment, the fast response and good stability
of the proposed speed controller is proved.
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Fig. 2 Configuration of Control System of an induction motor
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Table 1 Ratings and Parameters of an induction Motor

34 Ay 230 [V]) Rs 0.041 [Q)
AR Fa 50 [Hz] Rr 0.024 [Q]
A AF 1.7 [A] Ls 0.01365 [H]
AR &5 2800 [rpm] Lr 0.01395 [H]
A7 E= 1.3 [Nm] Lm 0.01328 [H]
e 2 ] 35x10-4 [Kgm']

ag 3 AE xR
Fig. 3 Experimental equipment
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Table 2 Experimental Results

| EEE EAEE]  ex [RAA
WG | S rpm) e [rpmls| c0[2%6) | [ms] .

FEa ASeA| 250 | 278 | 064 | %9

B ASER | 2800 | 2775 0.89 625

LEag | e 2800 | 2783 0.61 207
A9LA | 934 | -2800 | -2780 0.71 226
o2 | AsE] 2800 2774 0.93 514
ARNELA s | -2800 | -2771 1.04 508
- /
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Fig. 4 Constant speed control without load
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Fig. 5 Constant speed control with load
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Fig. 6 Variable speed control without load
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Fig. 7 Variable speed control with load
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