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Partial Variable Stabilization of a Class of Uncertain Systems with

Uncertain Equilibrium Point

LIU Xiu-Chong * SONG Chong-Hui * CHU En-Hui !

Abstract Partial variable stability is studied for a class of uncertain systems with uncertain equilibrium point. A
stability model combining the ultimate boundedness and the asymptotic stability is proposed, and the conditions of the
stability model are given. According to the proposed stability model, a damping assignment control scheme is presented,
such that partial variable of the systems is stable in a given area and at the origin in different stages. The work of this
paper develops the study on stability of uncertain systems, and solves the control problem of a class of uncertain systems
with uncertain equilibrium point existing widely in industrial application. The effectiveness and the practicability of the

research results are verified by the simulation experiment of a permanent magnet synchronous motor.
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TG G R 28 L R (2) Hk, Hd w R
FARIE, iq g A dg B, ug Fug A dg e ¥
M. LS5 ro = 0.1449Q, J = 0.2059 kg - m?,
p=2,¢=0972Wb, L = 1.6 mH. Ty, /L0 < Ty,
<T*, T*=20N-m. REEIERN: @ime mE
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min (QR)

T
xr = [ Ty To T3 T4 (42)

Hr, 2y = Jw—Jw* = 0.2059 (w — 150), 25 = Lig
= 0.0016i4, 35 = Lig = 0.0016iy, x4 = 0.2059h X
Ji(w — 150)dt, h Jy K.
Uuq + pLwiy ]
u =

uq — pLwiq — ppw™

[ ug + 0.0032wi (43)
Ug — 0.0032wig — 291.6

MK BHUA N & = Bz + Fu +w (t),

0 0 -1215 0
E__| 0 w0 0 o )
944 0 90 0

—h 0 0 0

F=

0100] (45)

0010

wt)=| Ty 0 0 0 }T, 0<T, <20 (46)
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Ko ! 0 2340 0 0 ]
1215k —9.44 0 3555 2005k
(47)
Hrp kbR sz Wy (38), 15:
0 0 —1215 0
B 0 2430 0 0
T | 1215k 0 3645 2005k
—h 0 0 0
(48)
Wi e B 4 X (39). BRI e
1 0 03 0.35
o 1 0 o0
| 03 0 08 0.08
035 0 0.08 1.2

W Ao (P) = 1.5489, A\in (P) = 0.5442.
Wl PA = —(Qr + Qy), I h = 582.25k,

13
Qr = 1215x
0.132k 0 0.381k —0.05 0
0 2 0 0
0.381k —0.05 0 2.1 0.66k — 0.055
0 0 0.66k —0.055 0.132k
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A1 = 160.38k
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6.075v/44 321 — 9972k + 23 405k2
HT A< A3 IV, &k JofiE, W
Amin (Qr) = 1275.75 4 80.19k —
6.075v/44 321 — 9972k + 23 405k2
BT AL S RVFESTE D w* x 10% =

15, W xy VPG v = 15J = 3.0885. [FILAR
e

A (P) 1P 8] _
)\min (P) ’7 o

HA, Amax (P) = 1.5489, A (P) = 0.5442, || P,
= Amax (P)’ Ha”z = 20, v = 3.0885, f}:

min (QR)

23231k%* — 15442k + 1389 < 0

H1 0.107 < k < 0.557.
Bk = 0.107, U] h = 582.25k = 62.3, KIILHR
Jat (37). 20 (42). 2 (43) R (47), 1

ug + 0.0032wi,
g — 0.0032wig — 291.6

0 —2340 0 0
—120.6 0 —3555 —214.5

0.2059 (w — 150)
0.0016i4
0.00164,

| 128 [} (w —150) dt

YUl 5 A

0

_|_
24.8 (150 — w) + 2746 [, (150 — w) dt

(50)

—3.7iq — 0.0032wi,
—5.7iq + 0.0032wig + 291.6
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