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Satisfactory estimation problem for discrete systems with stochastic
passage characteristics index constraint
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Abstract: When the expectation value of an estimate is a finite area, the problem of stochastic passage over the target
area boundary is discussed. By analyzing the consistency between the indices of the area pole and the stochastic passage
characteristics of the discrete estimation system, we propose a satisfactory estimation strategy for opportunity-awaiting,
which satisfies the requirements of multi indices; and develop the solution algorithm based-on bi-linear matrix inequali-
ties(BMlIs). The presented estimation strategy for opportunity-awaiting ensures the estimate to satisfy the index of average
residence degree in the target area, and keeps the average traversing period over the target area boundary to be as small as
possible. Therefore, the time distributions of the estimate being inside and outside the target area can be uniform as desired.
Finally, the results are illustrated by a numerical example.
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2 |0 @4 IR (Problem statement)

2.1 B R G BE L FF R 1E & % A (Statement

on stochastic passage characteristics of discrete
system)
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Fig. 1 Rectangular target area

2.2 FF LA vFF 1E & 423 BT (Analysis on opportu-
nity awaiting estimation characteristics)
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Fig.2 Curve of stochastic passage characteristics
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2.3 ] @ 527 45 3R (Mathematical statement of the
problem )
X, y A7 ] fRRNAC B, B RGOIRSAR &N
X (k) = (x(k), #(k), X,')" € R", (5)

o X, € R, R™ n e Sssa). BoRA T
LT N
{X(k+1) = o X (k) + w(k), ©
Y (k)= HX (k) + v(k).
H: H=[10---0],, w(k), v(k)7 5 ¥1H 4%,
T AW, VIAR G i E e S e, (0, H) A 5%
AR CANREN IR I GE vt b
E{X(0)} = Xo, Var{ X (0)} = P,
Cov{X (0),w(k)} =0,
Cov{X (0),v(k)} = 0.

BVt R B OB A &
X(k+1)=6X(k)+ K[Y (k) — HX(K)], (7)
Forp KO AR SR IR FH0II 1 &, 000 5 22 7 2 0

X(k+1) = [¢— KH]X (k) — Kv(k)+w(k). (8)
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3 FE45 8 (Main results)
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4 W 2 AF HLAL T 5K g I 3K ##(Solution of
satisfactory opportunity awaiting estimation
strategy)
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5 HHFHI(Numerical example)
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6 45i8(Conclusions)
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