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Smoothing Algorithm for Multi-sensor Fusion with General Correlated Noises
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Abstract
fusion algorithm is proposed for discrete-time linear system with general correlated measurement and process noises. The

In view of multi-sensor fusion estimation performance for maneuvering target tracking, a new smoothing-

correlations between the errors are calculated precisely by analysis of the error transmission property. Based on the
linear unbiased minimum variance estimation theory, the new algorithm estimates the system states recursively by using
centralized expanding-dimension method with all measurements in the given interval. Compared with the uncorrelated
or partially correlated Kalman smoothing-fusion algorithm, the new fixed-interval smoothing-fusion algorithm is superior
under the hypothesis of Gauss distribution of noise, and the fixed-lag algorithm is suboptimal. Simulation results verified
the superiority of the new proposed algorithm in the general correlated noises. It was also shown that its improvement of

the tracking performance increased with the increasing of the correlation coefficient.
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Table 1  Time average of RMS of fixed-interval
smoothing-fusion (p = 0.360)
GCFIS UCFISF SCFISF GCFISF GCFLSF
€, (m) 0.4731 1.0353 0.6900 0.3683 0.4119
g, (m/s) 04720 05029 04630 04229  0.4253
22 5 K T R I P 7 A L (p = 0.007)

Table 2 Time average of RMS of fixed-interval

smoothing-fusion (p = 0.097)

GCFIS UCFISF SCFISF GCFISF GCFLSF
e, (m) 05576  1.0469  0.5337  0.4382  0.4717
e, (m/s) 05639 11965 05144 05068  0.5073
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Table 3  Time average of RMS of fixed-lag

smoothing-fusion (p = 0.360, 6 = 10)

UCFLSF  SCFLSF GCFLSF  GCFISF
&, (m) 0.6641 0.5331 0.4119 0.3683
e, (m/s)  0.4439 0.4600 0.4253 0.4229

#* 4 GCFLSF ARl LEiR I (A SF3435 75 BB EL L (p = 0.36)
Table 4 Time average of RMS of different lags for

GCFLSF (p = 0.360)

6="5 =10 6=20 6=N—k
&, (m) 0.4456  0.4119  0.3973 0.3683
g, (m/s) 04282  0.4253  0.4237 0.4229
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