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A Study on Induction Motor Speed Control Using Fuzzy-Neural Network

Kim Sei Chan®,Kim Hak Sung, Ryoo Hong Je, fon Chung Yuen
Dept. of Electrical Engineering. Sung kyun kwan University

ABSTRACT

The Fuzzy-Neura! Controller is constructed to resolve some dificulties
taking place in decision of membership functions,input and output gains and
an inf method for desinging fuzzy logic controfler. In addition Newral
network emulator is used 1o emulate induction motor forward dynamics and
o get error signal at fzzy-neural contruller output laver. Frver signal is
backpropagated through newral network emulater,

A back propagation algorithm is used to train fuzzy-neural controller and
esmlator. The experimental results show that mis{ control system  can
provide good dynamical responses.
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Fig. 1 Shapes of mombership function
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Fig. 2 Fuzzy-Newal controller
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Fig4 Speed control system of induction motor
;A7 W+ & REAE) 44 &%

Re+DE 4232 dgdcls 29

Rt AN @8 HARKES cgat 2ol Yusd LR el
ool
AW kt1) o —-24kED) ©®
aw

AgS qElE} AGA 3 Aojr] FevolAe 2alghe T8I Y
o] HUE zeidolrel QY o(k+1)E FEU

k1) = 2O+ =+ D) a0

RN WD $EAEA A 28, Wk+]) & S AZA,
o] Qakpe 9% A BB ol WFH2F ARefoIHE Fajol
4% gk 24PN ok
8 7=/ (netf) 8 "W =(1~ (OUTY)) & "W} an
2" = f(nel")(’(leH)-y(kH)) a2
= (1= (He+ 1)Ko+ 1)~ p(k+1)
o] Slm ARARY AgHE QABAM NANAzY Ao 24
WR)Sh AW k=Ml oAYge edPH 7 dudA] Wl Holg o

ks grol ek
= Bl a3
i

A7iM 382 2% 8! & ox M-y AR AGATI g
oo R Algdct ¥ AA-wY AolrlofM AGE AdEE 4 @),
o} 2., b5.67 # N B ap, bo.cp 223 BYDAMS A 0t H

o 7 el o4 das dndAfd A8 AN Aelqlugg e
R QAT AGEdt o BolAe] Saade gt g
AA YDaAMs F3A MNP

doo-28 a»
o} i}
A2l Blchain rule)od olaf A4
—_ ﬁ ) 3e(k) _Aulk)
dw; 8u(k) 3w (k) (15}

7 RE¥ £ 903 P

R TR (Erfbo B, 2D a6
PYC I YO SR N PY ()

o] an}

:zLM ) t odk) B 7% 4 genzg Aol #rpssich dely

LB 5 Aushe 4l ol 2R Qs AGAlE Feiol s on



@& olgsid

delk
e — M an
8'=5]= Ta! a8
ol S5 o}z g ALgElEl Aolr] AdBAN AFA WsBe
dofk+l) = g o‘”(y’#)k—)) 9
o gk nEng 243 AR w (k+1)E
o {k+1)= o A+ 40 {b+1]) 20)
A sle &P Yol 2404 debfelel WHY Jo,8
_ ek
49 = Tk (@)
(k) dp k) 3A(H
%ﬁ' 3 dB) 3ALH Baalh
o 1
= ~gatt YO .
(D)= R A e () 5 [ Aa() = A5(R)
@
7t 9. 322 Ahhe) WEE doy &
_ _adR
468 = Tgey(B @
aull) Bu B A (K
= aﬁk)‘) D B TALD s
Ry ou
(0l =) Anlry (%55 T Ax(H— AR
@
AR
da, = —7 8+ 1
¢ Zud® Ty
(0B~ D Aalry () gy U An(l)— A(R)
dep = —g 8oL
¢ DY) @)

(W=D A Ll )5 Zr T Aa(0~A5(B]

Eg el Aok

24840 BeE gy, by, 00 B ap by, cp AT 2HFANS 7
24w o A64E (1) #4701, 01, 092 Bk

34%9dEn ¢ e

29 58 FEAEY) S£EAo} A2 o] THLE e #%
HE7l 4ol Nadle) stEdols 4% DSP TMS320C0RE9} IGBT
AFAolY ooz PAENI0L AEY F71E Ams]R 3AD, 2F 6
3 o] AR FAF olgsto] MXLXsin(0)N - ml7 YA# o7 dss
£ aled dsje] RaAYS g 2R RS AP4M A48 R
AF7] Hetoheioly,

Rl Ao 2128 AES 44 R 34

oAk zow) 29 :27Kw) T4 4]
H2% : 178 34 : 60l
R, 0.687 0] L,: 0.08%970 1)
R,: 0.842[ @} L,:0.08525] H)
M: 0.08136[ H] J: 0.03Kg - m*

B: 0.01{ N-mfsec)

a2 7 @b RN -500pm ~ S0mme® Wik ZlESeE

AT lwvericr

Py Inductisn Motor

— WY Speed ,‘j

Iluu

[ DSP EMULATOR Based on IRMPC 486
for Program Loading and Debugging

I 5 stEde] PR
Fig. 5 block diagram of hardware

Msin(8)
a9 6 A% et
Fig. 6 Load of motor
sa108 W olshalel Sgslgig AF REAEI dM4Es SEexe
Rol@ch 58 AEAAT ojnl AFEEE ¥ FEUE A4 UL o} A
HH42 QaEs BB ARE ¢ 4 Ak 2R I8 B K5
3,108 oieAls) AEAEN] 4A 45et B3l ARY AolIYLENE &
ozt 19 HaMHe sin(8)INmiz WS %818 ghrlala -500mpm
- S0opmo. WASHE JIR4ATE 53, 108 vhialel spale 3¢ A4S
HE7l dALEe) JISSTR Mol@) o)A 589 HGAE R %R
2 2FUs ¢4 99 39 10GLDE FENEN] 4N £zt Aejqld
(ul) & Mo}
438
2 e=RaME dA-57Y Aol A4Y ABHolEE olgsia] £xAo]
A2WE FAse] thgal 1 AEE 9ok

D 437 ageelHa %35e] Aoyl 2euoMg SAYE AN
9.

2) DSPREE olgsio] 2-2el 44t 8¢ Mols} Heshd YoaM &
snFold o)t AAZIOR HEH 4+ R A%y AR T
LT '

3 4GP HA-e Aol SHYSS dguozw Ji@ 4vaE 3
AZU& %9 UL FHUASR wWa: RauEd tstel Juye
ANe Basg:

Fned
1. KKenzo,O.Tsutomuand S.Taskashi, “Application Trands in AC Motor
Drives”, IERE IECON'92, pp31-36, 1992 ’
2. A, “BA Aor|F olS¥ REAEI]. AANAeld] AF A, 47
wriote MAterelieg, 1992
3. A4, Y, FEA, 9239 AAHRRE oY REAET 4540

~253-



oA B AW, A AN A A7H FAYEU, mil-15

19%6. 5.
4 DERumethart, JLMcClelland, and The PDP Research Group, Paraliel

Distributed Proccssing. Vol.1-2, MIT Press, 1986, ® % / 0
5 %5, REAE TF A29E AV w2-MA AMedle 4T, A2 : \

¥ itk upALShy =8, 1994,
6. Texas Instrument, TMSI20C30x user’s guide, 1990,

[ w | [ N o

a9 9 IR FEAE L2 sy
(@) 58} oAl () 108 SheAl
C(x® 2 se/div , Y& ! 500 man/div)
Fig. 9 Speed of induction motor and reference speed under load
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