B2 %BE W T HE L5 BB Vol .21 No.4
2004 £ 8 A Control Theory & Applications Aug. 2004

SCERS . 1000 — 8152(2004)04 - 0617 — 06

FLEAHERFENLRBESBIRG

MEME, G B, #

(RRET R X TRR, BRI %R 150001)

R SR S BN HE R R T —Fh 2N 45 ) 1 s R A 0 T 5 & b T
AR H N REE L CHERRSMHEE SN FREMBENELRRINTNS FREEN 2 TH
R B 4 0 R A T, SR T P RS O SRl 0 (08 () 7 R e IR 25 7 7 R 6 oA e i 2840 o, B s 3 I A3 3
BYE ST A GEsf TR S 3 - o5 BT AR P L FLEE ST T AR B9 11 55 22 e 1) A 2 W M 90 2 [ 9 2
FREF AT RENBAT 5000 A et T 480 s ey I RN B8 R 40 a0 40 ) B BRI ¢, TT T ki
T SCBRE S 05 IR T 0 A AUt

XRW: TEERG; ZWBRER: THERG: TREM

RESDES: TP273 SCRRFRIAES: A

Terminal sliding mode decomposed control of

multivariable linear uncertain systems
ZHENG Xue-mei, FENG Yong, BAO Sheng
(Department of Electrical Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150001 , China)

Abstract: A terminal sliding mode decomposed control method for a linear multivariable system with unmatched uncertain-
ties is proposed. The system was converted into the block controllable form consisting of two parts, the range space subsystem
with matched uncertainties and the stable zero-dynamic subsystem with unmatched uncertainties. The special terminal sliding
mode was presented for the range space subsystem, and the control law was designed to drive the state variables of the range
space subsystem to the equilibrium points within a finite time. Then, the state variables of the zero-dynamics converged to the
neighborhood of equilibrium points asymptotically, and the mathematical relationship with the range of the unmatched uncertain-
ties was formulated. Simulation results were presented to validate the design and the analysis. The mathematical relationship can
be used for the system design and analysis. The proposed method is significant for high-dimensional linear multivariable systems

with unmatched uncertainties in that it can simplify the design of controller and realize the hierarchical control .
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{EI0 S (8] 7 2R 48 W A 1E A BR A 18] Py Uk 8 & O 4 rs%EME B, .0 = 1,0, 0 AT, B rank B, ,_; =
MBS r - 1 DA IR EENESES TR
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2 ZEEBRYAHE RGREE 5 8% (Model

decomposition of multivariable uncertain sys-

tem)
FEENZ T RRAANHE RS
(1) = Ax(t)+Bu(t)+D(t) (1)
A, x(1) € Z",u(t) € " A € 2" B €
D (e) € T oRHiEh. AP R A, B 1E
ﬁuT{Eﬁ.

1) A,B RERHEEUERE;

2) A,B W[,

EHEMERERRFESHET D(1) MER
T, EFFENERKR, FRREHTERS
x(0) 5 O TS ZE V5 S M Ay <R 3m .
2.1 BEEFEFRA R (Block controllable form)

R TREBEZTERE (1) THAREEER
B RS AT

x' = Fx, 2)
RETRIESE F A
F = F\Fy-F,_,. (3)
KH, Fy,Fy, - F,_ A HI2EAL S BE 4R o BY
A 325 B R B RE
ZARETB (2B ARG (1) BN T FrR Rk
REIEARERY .
x'(t) = A'x'(t) + Bu(t) + D'(t). (4)
K, A" = FAF';B' = FB = [0 B;],BioN

ng x m B9 B, ,rankB, = n;;D' = FD =
f £ 5 f Jong TR f) An - ny SRR
¥ EARTHRENRGE(HERNT 23R,
(1) = A, ,x/(t) + B, x',_(1) + f;

#(0) = 2DA;x (1) + B x'iy (1) + fl
j=i

£(1) = 2 A X () + Byou(t) + f,
f=l
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(5)
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rorl AR —-ZE8ish. FD = [fuz fm] ,lefuz

= [].ﬁ fu’2:|T’ F31fu3 = [fu4 fu’3:|T’ "vF(r—l).lfw
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M, RS E R MRS —ZE B, T
HAZREOERR x,_ BRE MORE S
HEBUERE IFBEPMRRERTEA—DIDT
RYE, XX RG] B H, KRB T )it
2.2 BB RIREE$E$R 4 B (Hierarchical block con-

trollable form)
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x' = F'z. (6)
BETBEF A
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THERHIRET RN
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T4 ZTREBARERSL (), RiTRE
T (2) M(6), TMAEM MR ERRER RE
(8). AU R R I A - S it sk o R 5 (8)
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Lyapunov R#Y
V(z) = 1Pz (10)
XA (10) KR —Br 240, R T P BRE,
"
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V(z) =<- 2l A P (s 1 2 || -
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4 {HELH](Simulation example)
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