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Fixed-interval Wiener smoother and its practical stability
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Abstract: Using steady-state Kalman filtering theory, a fixed-interval Wiener smoother was presented, the recursive ver-
sion of non-recursive steady-state optimal fixed-interval Kalman smoother yielded the fixed-interval Wiener smoother. The
smoother has a practical stability in finite interval, i.e. when all eigenvalues of Kalman filter for original system are far from the
unit circle, to arbitrary initial values of smoother, the smoother can quickly eliminate their effects to have the quick conver-
gence. When there were eigenvalues near to the unit circle, the choosing method of smoothing initial values was given to elimi-
nate their bad effects. A simulation example showed its effectiveness.
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Fig. 3 x,(¢) and fixed interval Wiener smoother £3( 1300)
5 #5i8 (Conclusion)
ACHH//R T Kalman V182855 Wiener V1 28 H)
X%, A Kalman 38 12 , % 52T 58 2

[;2] NON [ZE(:; Qo= 1,2, (29)

b 8;(j) = £,(j 1300) - £2(; 1300),/ = 0,1. &fk
BIE £°(j 1300),j = 0,1,H3(8),(9) B (15) i+ &.
AEX(29) AEHEE—M, MMAE 6(1) =
2,8:(0) ,AIR1E i = 6:(0),i = 1,2. FRAI#HE
P o 7 AT PME 1 AR AT 3 SIS #04E £ (0 | 300)
= [10,20]7, MR (13)HE
£(11300) = £°(11300) + 2,8(0) = [1.2309,2.7959]".
REERME 1 FE 2 PEBLHR, TR
BRAFAEME A, = 0.9226 IR B LW, FHIEX g4
AR R T R T B T LA P e SRk, B B SE AR
EYE . EE 3 FE 4 A EEBRCA R YE

£°(0 1 300) = [0.1928,0.8009]",

£°(11300) = [0.2080,0.7935]"

WHIPTRER , RGN, 7T WHBEE 2 HERIB
SRR B e T B R R .

x,(8), (¢ | 300)

A e
0 100 200 300
t/step

B2 x(t)FEEXE Wiener FH 2% £,(11300)
Fig. 2 x,(¢) and fixed interval Wiener smoother £,(¢1300)

20

15

10

x,(¢), x3(¢ | 300)

0 100 200 300
t/step

B4 x,(¢)FEEXE Wiener 328 £5(£1300)
Fig. 4 x,(t) and fixed interval Wiener smoother £5( ¢1300)
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