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[4- 7] ,
9 (]-MI) 9 9
A>0 A ,E. n Cx = (Duh” A = [ Ma(A* A)]"
1
wi(t) = - (ci+ Ae)wi(r) + Z(aﬁ AaiVgi(w(t)) + i+ AL i= 1,2, - n. (1)
u(t)=- (C+ AC)u(t)+ (A+ M) g(u(t)) + I+ Al (2)
cu(t) = (ui(e), --~,LLn(t))] ; C= diag(ct, - cn) , > 0;A=
(@j) wxa ;I = (1, -, 1) ; glu(t)) = (gi(ur), -
gi(u))'s  AC= diag(Aci, -y Acy), A = (AGj)wan, Al = (A1, -y AL)"
G(u(t)) Lipschitz
| g(u)- g(v) 1 < G(u- ) 1, (3)
lg(u) Il <a. . lac! <&, llaa ll <
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2 ,
8, IIar Il < 6. , u(t) , Nu(e) Il < a,.
y(t) = Bu(t)+ f(t,u(t)). (4)
:y(t) ER" : B f:RxR' ~ R"
Lipschitz
| f(tou) = f(t,v) | S F(u-v) |, (5)
(2, :
v(t) =— Cv(1) + Ag(v(1)) + I+ K[y(t) - Bv(t) - f(t,v(1))], (6)
KER"". e(t) = u(t)- v(1), (1),(4).(6),
e(t)= - (C+ KB)e(t) + Alg(u(t)) - g(v(e))] - K[f(t.u(t))- f(t,v(1))]-
(7)

ACu+ ANAg(u(t))+ Al

2
Ql, Qz, Q3, Q) = QT, & = Qg > 0,

1( Schur compl ement) el
Qi+ QB Q< 0,

o) o - O
<0 . < 0.
2 Q’; Ql

& - 0
P ER"™"

1 KER"™,
B AP , B= 2Ma(P)( &1

(6) (2) v p

g > 0,82> 0,

Yy> 0, Q< 0

+ Sa+ &),
Q=- ((C+ KB)'P+ P(C+ KB)) + P(& 'AA' + & 'KK')P+ &€ G G+ &F F+ .

g }% , (2) (6), t> to () -

)\max

to> 0,

~

~

V(e(t)) = e (1) Pe(t),

D" V(e(1)) = 2€ (1) P{- (C+ KB)e(t)+ A[g(u(t)) - g(v(1))] - K[f(t.u(t))- f(t,v(1))]-
ACu+ Ag(u(t))+ A} <e' (t)[- ((C+ KB)'P+ P(C+ KB)) + P(& AA" +
&'KK')]e(1) + e[g(u(t)) - g(v(1)]'[g(u(r))- gv(1)]+ &[f(t,u(1))-
F, v If (e u(e)) = f(t, () ]+ 2ha(P)(Si e+ Sar+ &) lle(e) Il <

e(t)[- ((C+ KB)'P+ P(C+ KB))+ P(&'AA'+ &'KK')P+ &G G+

vy = lle(ry I <2

-

&F Fle(t)+ Blle(t) Il <e'(t) Qe(t)- vile(t) II’+
Blle(t) Il < (B= vlle(s) ) lle(e) Il.

lle(e) Il <$ D" V(e(1)) < 0. V
M P) lle(t) 1P < Vie(t)) <A P) lle(t) I,
s Ain(P) le(e) 1I° <%;AM(P). (6) (2 % i:’fg.
2 P ER, &> 0&> 0,v> 0, R €ER""
-1 wx P
K= P 'R (6) (2) % Am

(8)
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* _ gE, 0 |<o, (8)
* * - 82Em

II=- CP- PC- BR' - RB+ 6¢G' G+ &F F+ YE,.

1 1
(8) dlag( Env 8_1 7E‘n B SETEW) ?
1 1
II &€2PA &R
*  — E, 0 |<0.
* * - Elﬂ
1 Q<o 1 2 .
A P
P P P
, P
3 a>0,&> 0, v> 0, R ER"™, (9) , (6)
(2) % , B=28m+ Sa+ &),
I A K
* - &E, 0 |<o, (9)
* * - 82Em,
Il =- 2CC- B'K' - KB+ ¢G G+ &F F+ E..
2 P= E,, 3.
3 P: En P 17 s
(10), K . P 3
2 )
max Y
I A K
s.t.| * - 8E. 0 |<o. (10)
* * - &EIYI,
3
1 (2):
u(t) =- (C+ AC)u(t) + (A+ AM)g(u(t))+ I+ A,
y(t) = Bu(t) + f(t,u(t)).
1.25 - 3.2 - 3.2
:C = diag(1,1,1); g(s) = %u s+ LI+l s—11);1= (00,0 ;A= |-32 1.1 - 44:;
- 3.2 4.4 1
| Aci | <O.1, | Aai | <O.1, 1 AL | 0. 1. Jgi(s) 1< 1,G= diag(1,1,1), u( 1)
, {wll ul< 895 | uyl< 10.11, | usl< 10}.
[1 0 - 1} 0. Isin( 1) ui( 1)
B = JCt,u(t)) = R
o 1 o) Um0 0. Tcos J2¢(us(t) + ua(t))
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2
Fz[o.l 0 o]
0 0.1 0.1
IMI(3),
0.4886 — 0.2305 0.410 1 0.3452  0.417 9
P=|-0.2305 0.1447 - 0.2044/,R= | 0.0157 0.655 8|,
0.401 - 0.2044 0.377 4 - 0.4441 0.3987
Y= 0.2271, & = 0.5366, &= 1.2862,
18.8824  4.901 9
K= P'R= |- 1.9476 26.8832|.
- 22.7483 10.291 1
AC, M, AT, (6),(2) 1 \
e I <o.1, 2 %JE: 11.572 4.
= E. IMIY) .
10° [
10" f

Uz, vs

log(lu-v1)

5:'\:
,/

—

10-3 1 1 1 1 1 1 1 1 1 ]
o 1 2 3 415 6 7 8 9
a 1 (2)( ) 90 ) b 1 (2) (6) le(t) I
1 1 (2) (6)
2 1 :
1 00 0. 1sin(¢) wi(¢t)
B=10 1 0.f(t,u(t)) = |0.1cos J2t(ua(t) + us(1))|-
0 1 1 0. Isin( ) us (1)
0.1 O 0
F = 0 01 0.1
0 01 0
LMI(9),

2364 - 27.7 48.3
K= | 438 2 188.7 232.8
16.4 - 1957.1 2161.7

,¥=507.29,& = 1275.3, & = 6 033. 1.

AC, M, AT, (6).(2) 2
=0.0013=10*"%  2-b ), 1 ,
2 2 , 2
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Robust State Estimation for Uncertain Neural Net orks

HUANG Gan, CAO Jin-de
(Department of Mathematics, Southeast University, Nanjing 210096, China)

Abstract: The robust state estimation problem for uncertain neural network is studied in this paper. As the uncertainty

of the parameters, the states of the estimator can’t be complete synchronous with the neural network, but asymptotically

synchronous with errorbound is accessible. For given state estimator gain matrix, the error bound is derived. By using
stable theory and linear matrix inequality approach, the design of the robust state estimator is also given in this paper.

And the discussion of the estimate of the error bound is also presented. The simulation samples have proved the effee-

tiveness of the conclusion.

Key or s neural networks; Lyapunov function; linear matrix inequality; state estimation
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