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Abstract This paper considers the problem of model following control for a class of
nonlinear descriptor systems which are composed by linear part and nonlinear part. By
dealing with the two parts separately, a method of constructing the feedback law
which can achieve model following is proposed. This paper also provides the following
results; (1) A necessary condition is presented for the uniqueness of the states of
closed-loop system whose nonlinear algebraic equation contains control input. (2) If
the norm of nonlinear part satisfies some condition and the related transfer function is
positive real, then the stats are boundedness. This method is also suitable to those
systems whose algebraic restraint is nonlinear. Simulation is given to show the

effectiveness of this method.
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£,(t) = F.£) + G, (). (18)

tRERXP FGEG=1, OB HELR det [ pI — F; 1=det [Q (p)]. 4 (10) & B ~7 &
T(p)D,(p)e(®)=0, X T(p)MM D, (p)E R EMN ,H e(2)>0(—>c0), HIlt, I R B IE
H R RRESE R, {6 0] 5C 308 7Y PR 2R 5 .

4 WHEPRAESE A ERIEH

NTIHEHNBRENERE BEHEAEBEMNEZHHARQD~CDR. S F&EH
RERK MNIBREERE AL do )M r, (), IBXEIIFEEHLRBERN, M (D),
(10), (15 ~UXFPEEX u@) B TARELERK.

E 0 o o7 (@ [A—BE,C — BH, — BH, — BH,] [x@)~
d|0 I o of (@ | | —GEC F,—GH, —GH, —GH,| [§®
dtjo o0 I o @) | G,C 0 F, 0 &, (¢) T

0 0 0 IJ |&@) 0 0 0 F, (1)

(BH, GH, 0 0]T§4(r) + By —BE, —GE; 0 0]'f(v (t)> +
[BE, G.E, 0 0]'r,(t) + [d(t) — BE,d,(t) — G,E,d,(t) G,d,(t) 07,

(19)
E,(t) = F£(t) + G,r, (), (20)
v () = Crx(2). (21)

T det[ p] —F, |=det[Q() IR B ENZ IR, M EORARN. B B QM 21)
AANRB ARG EHICH

Ez(t) = Az(®) + B,f(v ®)) + d,(2), (22)

v (t) = Cz(¢), (23)

HA 2, E,ALBCod, (DS XTI X R R TR. 28 L REE, NBRENS AW
WERH RGN z(OBFE R HIEH. ik, 3] AT RS 3.
SIB 1. WFEERXAURE  MERGR . DFENM;2D)TEMTWE, T4

BHEERAHEN . RENEBERANEEZEANI NS RERANBENATEEE —
Y.




1 # BRAF: ) XERUEREHRAURZEEHRZRABREBELILEY 5

HH A NFEZWHAIEAS I HE 1 9 152
det[pE — A} = a, + det[N71IT'(p) « Dh(p) « {det[Q(p)]}? « det[N.(p)].
EM o REH det( N (P JBEERFELZTR, SRENEHET I ARAEZTELTIRAL
— ¥ HBREANECRERBRENZIR. B, T(p),D,.(p),det[Q(p) | HBREEV LR,
WA RBENRGERE.
B COHORM BT, CORAFHR (25 R
2(2) = Qw() = Q[w, (&) w,(®) ]
(EEQEIHWEBWMNER Q(2) WK FD. (24)
PEQw(t) = PAQw(t) + PB,.f(v (¢)) + Pd.(t). (25)
B (25) R 7] 18 det[P] » det[ pE—A,] » det[Q]=apg * det[ pE— As|=gq; *» det[ p]—As; ]
T ere,a BREH. BN A BRRENRGEERE, N A, 2B E /I HE .
H Kalman & & (24) 3, % & S 1) 1E W A8 ¥ 56 B 47 18 W) 28 2, W (25) F1(23) =X
R AR 5 A (26) 3.

7T 0 0 0 0] wu(® T[4, A, As A, 0] wiu@)

0 I 0 0 0] |wg@) 0 A, 0 A, 0| |we@®
% 0O 0 I 0 O ng(t) = | ( 0 E% EM O ;13(15)

0 0 0 I 0| |w,@) 0 0 0 A, 0| |[w.@®)

0 0 0 0 0] w, () _ .0 0 0 0 Il w,()_
(B, B, 0 0 Bgul'f(v()) 4+ [dg(t) ds, () ds;(t) ds,(t) ds,(£)] (26a)
v (t) = Cz(1) = Cow,(t) + Cow,,(2) + Ciw, (2). (26b)

@ ASI%%&E E‘gﬁ%!ﬁ E11‘5‘E22 92339E44&%%%E@E|¢' mlﬂ:ﬂ%ﬂ wla(t)!wm(t)%ﬁﬁ
. T R w, )W, @), w, OWIRFERIEHENNE FE. BN T we(),v @O
B, 18 3
Wi, (2) = AW, () + Bof (v () + d,(2), (27a)
v (t) = Cw,, &) + Csw, (&) + d. (1), (27b)
AP d,)=A4,w,.0¢)+ds; () ,d,)=Cw @O RERBVEE. H Kalman FHBFI(C,,Az,
B[4, Al WA, B (26a) A AT 1%
w,(t) =— Bg,f(v (2)) — ds,(2). (28)
H (27a), (27b), 28)FX,ITEM flv 1)) Blv (OB FIB B E R
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0 = z,(t) + u@t) + f(v (£)), (37b)
v(@®)=[—1 3 1]z, (37¢)
fo @) =5 —2v(@) + 2v°@¢) — v () — 1. 5v(8)". (37d)
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