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Estimation and Control of Speed of Induction Motor
using Fuzzy—ANN Controller
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Abstract - This paper is proposed a fuzzy neural network controller based on the vector controlled induction motor
drive system. The hybrid combination of fuzzy control and neural network will produce a powerful representation
flexibility and numerical processing capability. Also, this paper is proposed estimation and control of speed of induction
motor using ANN Controller. The back propagation neural network technique is used to provide a real time adaptive
estimation of the motor speed. The error between the desired state variable and the actual one is back-propagated to
adjust the rotor speed, so that the actual state variable will coincide with the desired one. The back propagation
mechanism is easy to derive and the estimated speed tracks precisely the actual motor speed. This paper is proposed
the theoretical analysis as well as the simulation results to verify the effectiveness of the new method.
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Fig. 1 The construction of fuzzy-neural network controller

2.1 Aoj7)e] 2189 +3@

Y 194 4FAA A% Aol ARz Fe HAEe)
zA%e FEL Jedch 0% A4 g5 A
o2 4AHY A%l AFH2Y] T2E BLAA Hu
FREEE ALY Astel 22 PP I
E 12 HAAIEY AT dehdrt

x 1 HXIE =
Table 1 Fuzzy rule table

PBIPM| PS | ZR| NS | NM|NB
PB|PB|{PB|PM| PBIPM|PM |PM
PM|PBIPM]|PS |PM|PM[PM ]| PS
PSIPM[PS | PS|[PS| ZR| NS |NM
ZR|PB|PM|PS|ZR| NSINM|NB
NS|PM|PS|ZR| NS| NS{ NS |NM
NM|NS|INM|NMINM| NS |INM|NB
NB INM|NM|NM[NB |NM| NB | NB

HA EojolzdA PHFTTAL 49749 RE FRoE Y
T 8o U FRY A¢ 22 9¥3e 2
H3dn. 23 9§ M2E ZH2HYH dXI}e L
AEZe o8 A dASD ARz Hez FAAG HA
£ & 268G Mg g8 o #2AZD F+ ok
£ oY FEL Ny #5E HAY F Jon AR
HES sigmoid 54 93 HA o FFNE £II
LA 4 ABAEY Y2 4 FE TN HAEY
el HA SH2=HYTH FH& 4P At o
A PER} 2L RS de AA-AHAEF Afrle 2

&

a9} g4t g8 s

LAFFE AR F, o8 Hases] A5t e @
Ae 23 9ds dugFEe sl 457 4% ol 7}
A Wit Wyg 2490 7133 238 S5td AR
e ZgiafH ¥ HAEY ZARE JASA FIAL F

gy ¢ AeE FH3ln £HEEE ANME7) 98
983 & 2d9E(momentum) o2 AR 2HE

Wt +1) =W, () + AW, + W, ()~ W, (t = 1)) (0
W0+ 1) = Wi (1) + AW, +al W ()~ W, (0~ D] @

22 Aol719) &9 74

Y 194 AZD AF Aole] AR HAE)
Fupe 7L itk 8 % AFA Kk g8 2
A $58 Aaskehr) Asted 2B

'—-l . 2
E —ZZ(U Uy 3)

Q7] U'et U HA-ANN #oj7le] 879 A
& vehdch

AW ASES AGoel 7HFA Hao) Wz AW,
2AFA HBE H2HG F UL AAEY FURE
A B g N BREG.

oE"
AW, =— =-15.0,
<t "am‘ T] [ i (4)
W@+ D) =W () + AW, +alW, (1) - W, (t -1)] 5)

4714 8. FNN Alo)719] 284 23 Fojt}

3. ANNol ot £ FH1 Ao

ANN(Artificial Neural Network)2 17t Fx¢ 7va3t
2do) o8 Amss P22 © YFY Aotk ANN
e MHY 54 N2d99 derieg 33 2 Alg s
ol Abg€rf.

ANNE 9% o] 4HQ A2 vdy A2 FHEo
off Atk AdAHoZ ofd o4t v AHY AM2dE Ad ¢ -
284 A2dg& FIY 5 A= NARMAX(Nonlinear
AutoRegressive Moving Averge with eXogenous inputs)
Rde] osfix veld F glrh[10] U¥rH oz NARMAX
Rde tg e Yz dehd £ o



Y(k + 1) = f(Y(k)’ . ,Y(k - dy)’u(k)" : ”u(k - du)) 6)

4714 d, ¢ 4= QEz 29 WE ue Yeld Ho A
& Uit o] Bde) ¥ Tdo] A¥og s)x %
2 RS g Axde 248

ok 19 25 ANNE o83 Azdge 234 Jegdd,
N& A2®e NARMAX 2d9¢ A3t Agsid
ol & AE)IM Bad JHF o= FHuE I+
22 ANN® &38& PAIY. AL k+loy o= 2w
BHE A4 23989 vuad @) g4 108 98
Holgs7] Yste sgwth agn oA AN duYyE
of 9js] ANN 31%& AEA &7 g8 248 A3

ks
s

°]

Z

u(4) Unknown (&)
plant
TDI] TDL
ANN » &+
Estimation

38 2 ANNEZ 0|83 A|AY X
Fig. 2 System estimation using ANN

ANNg )88 N29e) 23904 78 4F FPSEE
e A3 g
AW, (k)

By (k+1)= 8, (K) + Ad, (k) = by (k) + =22

=, (k) + %{wqr(k) = Gar () g (k = 1) = [4 (K) - B ()] Gy (k = D)
+ %sz(k -1

("N

AN TE 45 F718 deim 75 AeASeln
SEAYAA BHEES i o AT 2 #F W
#7b ac 4A FAL Ase] AL WF HuUHA
e WANN 2 goz 4Rt AF ek WA §F
A asse 37 #39 9 AReT

FASEE o 48 HAR A3 ANE GeH 2o

8,(k+1)=0,(k)+T-&,(k) (6)

29 38 HX-ANN #o}7|& ol &she]
Sgoln A2de AT & Ut BIEE YEhy
ANNYl 93 $=8 3383 24529
fo oxe FHL 1 et HA-AAHZYel Y
oo HA-AZNRYAN AW HEE TEG ARA
olo] <lstel NPHYE F& THe, SVPWM AMEE 7
FAA HEVEINE Aoiwoh

l

HX|-ANN HO{2| & Ol 88 REMII &5 FH « HOf

Trans. KIEE. Vol. 53D, No. 8, AUG, 2004

i
Current | ¥ | SV PWM m
Control 77 Inverter
\': 1
s
| ANN [Jan [
oy

3% 3 HX|-ANNoj 2ist REME7[9 HE/M AlAR
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