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Abstract; Considering low accuracy even divergence of maneuvering target tracking due to inaccurate tracking
model and uncertain statistical property, we proposed an adaptive Square Root Cubature Kalman Filter
(SCKF) based on the standard SCKF and modified Sage-Husa estimator. The proposed algorithm can estimate
the statistical parameters of unknown system noises online, and restrain the tracking error caused by unknown
system noises effectively ;hence it is applied to maneuvering target tracking. The simulation results show that:
comparing with SCKF algorithm ,the adaptive SCKF can provide better accuracy and stability for maneuvering

target tracking when the unknown or time variant system noises is some different from the prior noise

knowledge.
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Table 1 Comparison of performance for scenario 2

g DERE WERE  UERE O EERE
#ifi/m  HfE/(m-s7) FiFE/m JiE/(m-s)
SCKF  108.035 22.749 59.345 10.748
ASCKF  27.344 17.609 16.895 8.560

mE3 AIERMER ZRLRFETRT, HER
MR SR RR R R G MR A SR P = RO RS R
FrifE SCKF BIL R 2] HAn A9 BRI ITRIREMR KR,
WEERR BRI B AR 4L, T ASCKF BB A
R/ B AR BRER RO B iR 22 RS ERERIE R . HiE 3
W AT, ASCKF 33k BR % 14 H Aok B2 339 07 AR R 22 [ A
/NTHRME SCKF BB E S T RIRE, £ 1%
BRI AT LASSUE L 2B o

Y53 h B RS siEE A 4 s, B S
413 k53 3 % ASCKF,SCKF L)} H 5 RMSE B
RYBE R A I RIR 2 ZR A LU, R 2 BIR 3
"N ASCKF #1 SCKF ¥ 77 #R 1% 2= (% 3 {6 1 J7 2= 4 3t
LG

2000
, I
\\
/ ™,
2000
g '( \\
£ -a000r | \'
\ )
~6000 \ /
3, /
\ /
800 . S/
\\\.‘ /»/,./
-106000 el .
~6000 4000 -2000 0 2000 4000 6000 8000
xhm
= P o g >
K4 GEEES3 HisHEHT
Fig.4 Target trajectory of scenario 3
~. 150 e
13 100
B
i B 50
. 0
4=
42
48 VO R SERT
% 00 - True RMSE!
vl ——SCKF
B
=
& E
NN

tls

K5 st 3 A BEMEES I RIRE R
Fig.5 RMSE of position and velocity for scenario 3

K2 (HHEG=3 MEEILER

Table 2 Comparison of performance for scenario 3

g MERE WERE  fERE EERE
#iff/m B/ (m-s7) FiFE/m JiRe/(m-s!)
SCKF  44.996 16.234 34,874 9.746
ASCKF  20.160 15. 868 11.351 9.293
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