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Speed sensorless control for induction motor based on flux observer

with Petri fuzzy neural networks
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Abstract: Pertri fuzzy neural networks(PFNN) are applied to construct the current observer. The flux observer is

constructed based on the observed current. The rotor speed is computed according to the observed rotor flux. Sliding-

mode backstepping controllers are designed based on a new decoupled model of the induction motor. The proof of PFNN

convergence is also given. The effectiveness of the control design is validated through MATLAB simulation.

Key words: induction motor; speed sensorless control; Petri fuzzy neural networks; flux observer

1 5|3 (Introduction)

TN LB HIAE A —A 2 A8 5 A ARk
PR G, WAnr SRAG FRL B ATL A 1 1l 300 R B 3k i S B
TR R B AL TG T8 5 A Sk s i 1 — A [ il Y
I AE G TP I s s 1) P SR AR Y. R B WL T 1 7
kA R S X 1 N.(MRAS)M | Luenberger Wil
23121 Kalman i i BRI 4508 P A A T4y
. R R TV A B, AR 222 N TV
W5 5% RASHEA 200, Luenberger WLl #% 7772
7822 P I AN, Kalmanyi& i 7 vk v s K,
P AUV NAS T 7 25 75 0 T LA TR R (1)
T, DR F AR A7 AR AR R A R

h T A AR B L Iy LA T R 2 T 7 1)
WL, AR 22 1R 2 3 40 A 28 0 4% | AR s S R d A Rk
SR BRI VAN T BN FE Bl ) TG T A I A
4. Karanayil PV FH 8 P28 A2 e At e« 1 H
BESEIIL T I8 8 FE B AL ) [R) 452 0 12 5 ) T T A I

ke H #: 2009—05—13; W& ook H #: 2009—10—26.
FEETH WL BARRFA G B H (Y1080222).

P thl. LinlSTHEAROR feh 28 90 4 [ - I fL B B I e
TG FE IAE AT, 0 sk 4 72 JEAT 1 1 T vk 5
H R AR T S BT ARETH T R G RE K
S Grival™ 0 38 A£ 575 R Luenberger LI 25 AH 45 &
ST T RN, PRSI L AR DG A I s .

RO A 25 Y 264 (FNIN) AN (0L AT BB 32 260 Ak 2 R
S AN PR P BORI HE L RE g, [R) It AT ph 28 0 4%
[R5 KA 2 27 2] BE 7, AR T Bt A i A\ A 5 (1) 3 m, A
BN A B0 5508 0. WailS1HE Petri 9 28 RS
P28 X 285 A 45 45 ] DAAT 350 B AR BUEL B I 2 (R A
O (s e L E AR DR A RE RS Y IVAS RIS NSOk iR

PetrifE ] 441 28 /) £ (PENN)F ] Petribp it vl LAALE
BER BB I 25 1B B e A A AU REAT I 25,
AT T RSB b 2 I 288 ASUARL PR s R I 264 2, TRl )
PREE T RO 20 0 2 (R AL A SO S PENN Y. ]
TR F UL 2, AR S R R I A AT 1
T 0 P N, T8 s 3 P A B 2 1 () e k. 3



1196 oW s N M

07 %

B 5 AR BRAR e, N L B AL AR AR S fift AL
RS 23 R LA 43, AR i R FH A S s o g v v
T R 0L P R R 0L 0 R . e A B T
VAR 1T L S T A 2t T O 0 00 A 2 3 P R
T, AN REAMN B A R U 1 i 1R e 5 R
B, XM TR 2 40 b AT 1R 3 ) e
2 N HL B LR (Induction motor model)
FET 58 T AR BN, B B L 3h A AR Sy 0]

dé? — @ + butheg — Cige + duga, (1)

déiﬁ = a5 — bw by — Cigp + dusg,  (2)

dj;a = —eYra — Npwrhrg + fisa, 3)

dfzﬁ = —€thig + npwira + fisp, @)

dg;r = k(Yratsp — Yrpisa) — 1L/ J. (5)
Hrr:

a=LynR,/(cL,L?), b=n,Ly,/(cLL,),

¢c=(LLR, + LIR,) /(0 L.L), d = 1/(oLy),

e=R,/L,, f=LuR:/L,, k=3n,L,/(2JL,).
wy N T WU S, o, Vg N T, BRI EE,
Isas G5 N TE Fa, BHITHTT, Usa, Usph E T, BHIH
JE, nyp AR E, T HALIG e B 10 &, R OW Tl
BH, RyAE T HLBH, LA 7 &K, Lok g 7 HU,
Lo 0 5E S e IR, Ty N 88U, o=1-L2 /(L Ly,).
3 PFNN(Petri fuzzy neural networks)
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Fig. 2 Structure figure of induction motor system
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Table 1 Induction motor parameters

R/ Rs/Q np J/(kg? m?) Ly/mH Ls/mH Ly, /mH
277 264 2 0004 7577 7577  74.52

A2 B WS IR

Table 2 Rating data of induction motor

Py/kW  Tn/Nm Va/V In/A nn/(rmin~ )
2.2 15 380 12 1470
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Fig. 3 Simulation results of the first case
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