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Induction motor tracking control based on passivity principle

—In case of time-varying and unknown load torque and rotor resistance
MA Liang-he', JIANG Jian-guo?
(1. Department of Science, Xuzhou AirForce College, Xuzhou Jiangsu 221002, China;
2.School of Electronic, Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: The induction motor tracking control based on passivity principle is analyzed in case of general unknown time-
varying load torque and rotor resistance . First, the passivity-based controller is designed in case the loaded torque and rotor resis-
tance are time-varying but known. Then, by designing appropriate online estimators of load torque and rotor resistance, the pas-
sivity-based controller is developed in case of time-varying and unknown load torque and rotor resistance. The simulation resuit
shows the efficiency and high performance of the designed controller.
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Ua,g) = Lia,g) * Lia,y) He,
{y = Lo(iy« if— iy i), (1) Lag =Liz iy iy iy,
Jo, + b, = y - y,. Uwg =l uy, 0 07,
R, + Lp - - u3l, L.p - uslL,
usl, R, + Lp usLg, L,p
tao =l ~(u3-w)ly R+ Lp - (us- '
scP u3 = vw,) Ly r+ Lp u3 — ww,) L,
(u3 - v, )L, L.p (u3 - ww,)L, R.+Lp
MA(DK 3ANAXNTFEHFEH, B8P TF 5 Euler 2) WL E ] -
LagrangeJE = ity 7 #21-2) lim(Lyxz + Loxg) = 0. (3)
{ Di + C(x,u3)x + Rx = [ul, 0 0]" + b, B xy = [x:irlzl ;&4 2 |7 R H R R A
¥ = Lalxz; - 215,). B HNIENE), Bk R
- (2) L (2px8 - *a%a) = ¥y Luxe + Loy = 0.
x=ln % 5 x4 xs]T = @)
HA, xgo = [2a 2] Xge = [2g xa]T-
[iv iy o if ol"=[xh 2l x]7, SEREIREN
=000 -l up="_[u ul, e=x-x,=1[el, e} ],

wl=[Vi V wl,
D = diagi{D,,v]J}, R = diagiR,,vb!,

u=[u1 /%]
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SR DR P
T T
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e(x) = Lel(x) O,
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{ Dé + [C(x,u3) + R]le = g,
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(5)
B8, HE limx = xy, ALK A (3). WK

(5) BEREHH Hy = 5 e"De 1T Clx,u,) RE
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[ur uy ws]"W0F . 4B g = - Ke Ritu fix,, 3
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filime = 0, ATISKZR FAT (3). BLEH I 12 RE K T

fRe—>0REE.

3 R.,y, HEEC MRS 2§i& T (Con-
troller designing in case of time-varying but
known R.,y;)
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1t (Controller designing in case of time-vary-
ing but unknown R,,y, )
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H(HF xp RERATE, —BIHE)BH
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+ Vx5 (11)

Uz = —

Yo R.Ly xgx
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4 Loya L (12)
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Lsr
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BEBZIER 0T TEMAT

R.(t) = R(t) + R(1),
{. (15)

R, = - k3R, + k¥ hxpy.
5) RBFIEMITEA
yi(e) = 2.(2) + 7,.(2),
¥ (16)
yL = ves — ksyp.
iE ﬁ%ﬁﬂﬂ, Cl(x) = cl(f) - oLy JoXy,
Hog = [xh #L x51T. %5 AFEFHRWRME,
By = x3— By HWBRRZE EHE(S) T g BIF,
YikitERTE AKX 00), (11), HEHE IR
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DI+ Cy(xs,u)I + R I = [u], 01". (19)
K(19YBER(14)HE—B
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(20)
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Fig. 1 Structure of passivity based controller to AS motor

5 {HE(Simulation)
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Fig. 2 Tracking the desired torque
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