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Adaptive inverse control of induction motor drive system
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Abstract: The adaptive inverse control strategies is presented for pulsewidth modulation (PWM) inverter-fed induction
motor drive system. The proposed control strategies are then applied to obtain high performance decoupled stator flux and
torque control. Cascading the inverse system with the drive sytem, the multivariable, nonlinear and strongly coupled system
is decoupled into two independent first-order linear subsystems, or torque subsystem and stator flux subsystem, so as to be
easy to design the closed-loop linear regulators. In order to enhance the robustness of the drive system, a recursive least-
squares method is also used for the identification of the induction motor parameters. Finally, the control system is verified
with MATLAB simulations, and the results are presented to show the validity of the adaptive inverse control strategies.

Key words: induction motor; nonlinear control; inverse system; decoupling control; adaptive inverse control

1 5|5 (Introduction)
AR, N B L) iz s H 21 T 2% Fh
e VERE I AT, T B s R RGN PERE, SV 2
N 3G, A B 0] VLR 3 R RN B B 1R A T B A il A %8
i,
TV RGN ISAT b R b, B 1 20 S AT
I LLAR, 0] W HEAAE HEAT 2 ). T SRk 4 il i
TR, DB AR 1 RERE A T 10) R, T e 1
MR T A AR 2 LS BT Ok, U HE R T/
BHAE H LB AT o R AR RO AR AN, A VR A WL DU % -1
R A VR AR ), RO R A L, SEIRE T RERE TN
HERAULI 2 LA a7 H 1), H A% T8 1 REBE U
Tk B T AR HE B~ B LA s T
TR BEASAE - 5 A S VR T R e I — AN, 6 AT
.
WA H 3: 2005—05—10; W& kv H 35: 2006—02—23.
HEA TR - AL 1 RA R4 ¥ BT H (KZ200410005005).

R G ) 75 v O — T e R AR B AR T,
BATEM . A S T B 0 RF R, A T 4
T 2R G0 R B M, AN SO adf 4 B /s — eV R 42
A 2B AT SEIHE IE, AT 7E I R Ge 1 HE Al b )
FIC T A T SR AS ST F R Y Y 0 AR 2
(P INA R L IR B i S E S PSS UIE c e
5, PR T BB R R T SR, SEIL T E TG
PR P L) ) A R R A T, 07 BB B0 IE T 0K
T SR AT 1
2 W RSGEHJEHE (Principle of the inverse

system control )

T — gL REY, A
()R o, ot m o Hy ()RR, RS &
Ha ()RR, HIah AT A (to) = xo . Wy (t)#EH)
IRACAT RN S Az e, L BRI OC & T LU TS



96 E U R T R VAR

04 %

TOfiR Ny
y(t) = 0(z0, u(t)). (1)
faiic h
y = Ou. 2)
R X PRS T
= f(x,u), z € R", 3)
LAY
y=h(x,u), ue R", y e R". 4)

HAAE T — AN R Jw € RT, fi ) [ &
v € R™ KRS, It BIT, M E BAAMFEK 414G
W&, NHT0 AT, 1P RS K &

v=0,w. 5)
M IT, RN A B o w = y( @), G
06, w = 60,y = 00,0 =y, (6)

WFRIT, h DM oM U I B 45, ki R 460, 3
i@ = [y{ ) o @], i R S A R
FR 5 (0 N ik A 1 0 T R B ok B 2 Mk R 4, AT
500, HBH6), MBI R F, kMR
G Fr Nk P T R 4516,

MR(6) T LT H, D2 R G (AN | i A
20 B A, I SEL T SN il 2
ENAS IR, FTUAYZEE RAMIA T Fr AT R

TRGL: y = w,

TRG r:

AT R R R (20, uo) I — 48,

WA M { oy, gy -+ L}, HY D o <, IR
=1

45 SAE M (20, wo) KO AT PE.
3 N HEBIHLEE RS B 3E N

Tk (Adaptive inverse method of induction

yﬁa) = Wy,

motor drive system )

TEPIHSE TAEFR 2, 52 SCBN. AL B AL R ¢
FPRSA R e My A AL B Hth )y 705 0

Tr= [:1:17 Lo, T3,T4, 1175] = [isaa isﬁv wsaa wsﬁv w

u = [usa’USB}Tv

y = [Tei7 |!ps‘2]T — [Teia ¢§a + ¢35]T

AR LA L5 S, IR r S L I 3 R G IR AT e
Pk ol iy =3 I NSE

I

— Xy + 25T + afxs + Brsry + Bus,
T5T1 — VT2 — Prsxs + afry + Bus,

— Rz + uy, (7
— Ryxy + us,
p
M($3I2 - 334551) - 7TL7
T3To — TaT1),
y = h(z) = { 11772 7T ®)
x§ —I—xi.

o
a=R,./L., =1/(cLy),
Y= Rs/(aLs) + Rr/Lra
p=3n2/2J,
o=1-L2/(LL,).
Ly, L, L, 53 )5 € 1 VR, e 1 MU LK, ny
HLBLIR RO K, T R B i, ot el R AL, T2
BT, w BT I
F ARG B i s 7, by 507) R 2 8) af LA 5
HMB(x2 + 22) — mxs — wowy # OB, R XS
2
Bﬁ?’g{abaz} = {1,1}, HZ a; = 2 < 5, R E
i=1
PR AT R0 AR G AL AT A A T G R e B
EIEYSTER é’lﬁ(m% + x3) — T35 — Towg £ O M7
A

Lih =9
{ 1(:6) 3‘/1a (9)
Liho(z) = 5o
AT ME—fifh
e e 10
“ j» —D 1o
Horp:

(e — Bry) p(Brs — x1)
21‘3 2.%'4

A=

)

2
C = y2471 — T4x529 — Prixs + T3T501 —
2
Yr3xe — Br3rs — Rewomwy + Ry,

D= -2Rx 23 — 2R, x02,.

Mw = [wy, wo], v = [vy, 0] "IN RS
E@?ﬁﬁ]\ﬂﬁﬁﬂjﬁ%, iFFjiﬁ(lO)CP E]/‘JUh Ug, y'1, QQ ﬁj\%u
vy, va, wy, wo A, 1938 RGNS T FE A
w, — C]

Y Wy — D

Y




H1H

WS 5 RN BB AR SR 1 I8 0 97

H 100 2 G0 H IRAE T R 8 A A 2 T Db 2k
AL, Hoh AN O R A 2 T AN AL I T R
G, AP T RGN EE T R AL

eI T I RE T, LS HOE AW AL ),
T RS B AN R BE (R, 5 EE L2
HOEAT S Al v, AR5 A A T S R R R 1 2
B AT HOBr. Nk, 5E o0 H ok
[z(t + h) — x(t)]

ox(t) = Y
HA (), AT LU e b Il s A )
y(t) = h*(1)6. (12)

Horp:
Y = 0%ige + wligg,
h'(t)=[~disa
6" =y Ry BR, af .

I FH A 280 1 2 1 [P BEAR (12), AT LA FH 326 3 A
ANZRE VL (RLSM)X S 40 ) 0 MEAT AT, AR
S L2 25 SCHRIS).

4 EHIZRH T (Controller designing )

P 1y N FL sl BT T 2R 48 13 I 4 41 O vk
(K 2R S HEK], & ASR, AURFIATR A 1) hy d sl 1
oL BRI AR AN AR R T RS, MR T R AW
I RT A, 33N U Y A% AR T LRt R g HE iR
HEAT BEE. ATRATAWRIE #2359 A w, Flw,, 15K
WRGMNG . EEI1P, ARG RICmER 2
R XA DT RGP oy, v, SR, &
RE2/37F M JE A R AR g IR LR 45 15

e L

S 2N e
Sz, | 2 P~ 2 PWM
[

ke | s
W i
i

— Z’SDA - wzsﬁ usa wusﬁ+5usa]7

BRT

1 IV R by INT LW I | SERINAUE Gt FIPAREE e i
Fig. 1 Diagram for adaptive inverse control of induction

motor drive system
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Fig.2 Dynamic performance of adaptive inverse control
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