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Abstract This paper is concerned with the optimal linear estimation problem for networked stochastic uncertain sys-

tems with multiple packet dropouts and delays. The random uncertainties of system parameters are described by white

multiplicative noises. The phenomena of packet dropouts and delays in data transmission are described by a group of

Bernoulli distributed random variables. Using an innovation analysis method, the optimal linear estimators including

filter, predictor and smoother are presented in a linear minimum variance sense. A sufficient condition for the existence

of the steady-state estimators is given. An example shows the effectiveness of the optimal linear estimators.
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i LA EAE RS T (t|t + M). 5 M = 0 I 383
a2 M < 0 NEONTIHRES; 9 M > 0 Ny

F oL R () B A, B OEDG)] =
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0 .
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Hop BR(H—1)e™ ()] = B{[c(t) —<(t[t—1)e™ ()}
T (tlt — 1) € L(e(1),--- ,e(t — 1)) Le(t), Hih
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(46)
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M—-1)Lyt+M—1),¢(t+M—-1)Ln(t+M—1),
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éﬁﬁ‘]ﬁiﬁﬂ%%ﬁﬁﬁﬁ%ﬁ. T4k, i—’l?%}ﬁ d=1H, XK
SRS IR WA TSRS O((n +m)?), iy SCHR
[10] MRS AUEBE T O((n 4 3m)?). Wi
AICEETH T,

4 FEMR
Z FRAN N A BEM LR S RO afe 11 e 75 1) R 4

e n=([" g0 [0 53 57 |)-

] w(t) (55)

+y() 0.1 0.1 )x(t) +v(t)
(56)
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Horp, (R w(t) Alo(t) H15, Ho(t) = cw(t) +
u(t), HXARE c = 0.5, AW u(t) LT w(t),
TAHEBMER 0, TEDMN Qu =1, Qu = 1. FElE
WhiE B(t) M (t) K2R Qs = 0.1, Q, = 0.2. i
LRI 100 ASREEEE, IO R LA d = 2, H
ap=0.2, a0y = 0.5, ap = 0.8. FEVIME 2(0|—1) =
[1,1]T, Py = 0.10,. RIBARLNEIES A 2(¢[t), Pizb
TS (¢t — 2) A0 i as (¢t + 1).

i (51) Al15 p(A) = 0.6746 < 1. BRI R
gk Aa ). M AAERR S IR, 1 ap = 0.2,
ay = 0.5, ay = 0.8 I, AP BCE N o =
0.2, ~HHEEN 7 = (1 —a)’a; = 0.32, &
WEEN 7 = (1 —a)?(1 — ay)ay = 0.256 , FA1
Hho=1—ay—1 — 7 =0.224.
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Fig.1 Optimal linear filter
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