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Speed Control of Induction Motor Using Self-Learning Fuzzy Controller

Young-Min Park, Duk-Heon Kim, Yuen-Chung Kim, Jae-Mun Kim, Chung-Yuen Won

e
o
el
rlo
>,

= g HAxA0}7]9] £5F4E AEEEsE P AT A7B3 2% & olHw HA[A 07
o] a&Yps HATHE S ATshe ARE A, ATAE HAA e FEHETS FEAl01E Y ARS-ETE whetA,
A ARE Al2m) Qse] TRl AltE e AFY) A7 HEE Al 7189 Ao} ek 94t FEH s
PWM 22 A8 n5d4he F93lal A]Esd dAlAol7) duelss 78] faix 3248 rlelamzaAAgl
DSP(TMS320C31)& AH-stitt. e Al Buoldst 43 23 Bated, Alohe #2o] PI Alel7Ivt 71} #AA|o)7] 2
o Ao Aes B § oS Flsii

<

ABSTRACT

In this paper, an auto-tuning method for fuzzy controller s membership functions based on the neural network is
presented. The neural network emulator offers the path which reforms the fuzzy controller s membership functions
and fuzzy rule, and the reformed fuzzy controller uses for speed control of induction motor. Thus, in the case of motor
parameter variation, the proposed method is superior to a conventional method in the respect of operation time and
system performance. 32bit micro-processor DSP(TMS320C31) is used to achieve the high speed calculation of the
space voltage vector PWM and to build the self-learning fuzzy control algorithm. Through computer simulation and
experimental results, it is confirmed that the proposed method can provide more improved control performance than
that PI controller and conventional fuzzy controller.
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Table 1 The Parameters of the induction motor used in the
simulation study and the experimental work

At 220(V) £ 2.2(kW) 5 145
RS 17200rpm) T3 : 60(Hz)

Rs :0.687(2) Ls :0.08397(H)

Rr :0.842(9) Lr : 0.08528(H)

Lm :0.08136(H)

Bm :0.01(Kg * m2 /sec) Jm :0.03 (Kg - m2)
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Fig. 12 Responses of training of self-learning fuzzy
controller
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Fig. 14 Responses of Pl speed controller and Pl current
controller (J,,=0.05)
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