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Abstract: In order to overcome the performance degradation of Kalman smoothing estimator in non-Gaussian envi-
ronment, this paper proposes a smoothing estimation method based on the maximum correntropy criterion as the optimal
standard, for state estimation of fixed-lag problem, which is called fixed-lag maximum correntropy smoothing estimator
(FLMCS). First, another form of maximum correntropy Kalman filter is given based on the matrix transform. Then, new
state variables are introduced, and online iterative equations of the proposed FLMCS are derived through an augmented
system. Furthermore, state estimation error covariances are compared before and after smoothing, and performance im-
provement of the proposed FLMCS is analyzed theoretically. Finally, the illustrative examples are presented to verify the
effectiveness and superiority of the proposed FLMCS in non-Gaussian noise environment.
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Table 4 Performance improvement obtained by the

proposed FLMCS
R £ IP/%
KS 61.12
FLMCS (o = 0.1) 79.53
FLMCS (o = 0.5) 80.10
FLMCS (o = 1) 71.84
FLMCS (o = 3) 65.79
FLMCS (¢ = 5) 62.39
FLMCS (o0 = 10) 62.02
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Table 5 MSEs for different smoothing estimators in non-Gaussian noise

MSE MSE
i e
a(l)  z(2)  2B3) z(4) a(l)  z(2)  2B3) z(4)

KS 1.3697 1.4415 0.7501  0.7825 KF 1.6975 1.7842 1.0228 1.0572
FLMCS (o = 0.1) 03789 0.3517 0.1924 0.1416 MCKF (o = 0.1) 0.8013 0.7518 0.4252 0.5064
FLMCS (o = 0.5) 03702 0.3439 0.1813  0.1363 MCKF (o = 0.5) 0.7553 0.6575 0.3539 0.3780
FLMCS(c =1) 05119 0.6776 0.2274 0.2019 MCKF(c =1) 0.8865 0.9426 0.5961 0.5553
FLMCS (o = 3) 1.1458 1.2513 0.6318 0.6426 MCKF (o = 3) 1.5346  1.6763  0.8867 0.8242
FLMCS (o =5) 13216 14224 0.7375 0.7732 MCKF(c =5) 1.6338 1.7174 1.0142 1.0438
FLMCS (o = 10) 1.3610 14310 0.7424 0.7796 MCKF (¢ = 10) 1.6913 1.7253 1.0216 1.0517
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Table 6 Performance improvement obtained by the

proposed FLMCS

Rk 1P/%

KS 58.05

FLMCS (o = 0.1) 75.87
FLMCS (o = 0.5) 76.08
FLMCS (o =1) 68.64
FLMCS (0 = 3) 62.43
FLMCS (o = 5) 58.22
FLMCS (o = 10) 58.12
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