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Abstract : In view of estimation performance for maneuvering target tracking, an optimal fixed-lag smoothing
algorithm is proposed for discrete-time linear system with genera correlated measurement and process noises. The
correlations between the errors are caculated precisely by the analyss of the error trander property. Based on the
linear unbiased minimum variance estimation theory, the algorithm estimates the system states recursively using
centralized expanding-dimenson method with al measurements in the fixed lag interval. The agorithm is optimal
under the hypothesis of Gauss distribution based on the best linear unbiased estimation (BLUE) theory. Smulation
results show the effectiveness of the proposed algorithm.
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2. N} Y, =
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, 0 Hi 1 Fe 11k G 1
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3 Xo '
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3 X1 = Foie1Xer, (6)
e Ze Xt 9 .y
Xgk1 = Xk - Xgk1 = Fyk1Xe1r + Ge1Wk1.
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Kk
Zej =
Hirj Fejiirj-1 Fiej-aikej-2 - Fege X + Viej + K1 = X1 - Kiq. (8)
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Zi = X1 = A1 Xo + BeiWo k2 -
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457

(I - Kee1®Pr1) Fegrz (1 - Keo®Pr2) Fegies

(1 - KP1) Fyo,

Bii1 =

[(1- Kei®Pr1) Fegiez (]l - Ke2®Pr2) Fezies
(1 - Kea®i1) Gez],

Co1 =
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(UCFL) , (SCFL) ,
(GCFL)
(GCFI) ,

GCFlI

1,
P =0.36

M = 100 Monte
Carlo
(RMY)
.RMS

& = (":\I/I"JZ[;k(J) ;k(j)])M, (19)
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= f\]kNZe" (20)

UCFL ,SCFL ,GCFL  GCFI

L =20,

1 2

p 0.36 0.097. 3
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, L=N-Kk
1 © =0.36,L = 20)
UCHL SCFL GCFL GCFI
0.7356 0.5760 0.4960 0.4713
0.4883 0.4751 0.4701 0.4683
2 © = 0.097,L = 20)
UCFL SCFL GCFL GCFI
0.6622 0.6402 0.5837 0.5647
0.5559 0.5578 0.5553 0.5542
3 © =0.36)
L = L =10 L=20 L=N-k
0.5326 0.5138 0.4960 0.4713
0.4740 0.4715 0.4701 0.4683
1 2 , GCFL
UCFL SCFL ,
0.36 , GCFL
32% 14%,
GCFI 5 %. ,
3 , ,
GCFI , L 5,10 20
, 13%,9% 5 %.
,GCFL
, GCFL SCFL ;
,GCFL UCFL SCFL

GCFL ,
UCFL  SCFL
GCFL

, GCFL

GCFL ,
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