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Abstract The unscented Kalman filter (UKF) has the prob-
lem of the inaccurate estimation in strong nonlinear systems.
To solve this problem, the double layer unscented Kalman filter
(DLUKF) algorithm is proposed. In the proposed algorithm,
the weighted sampling points are used to represent the prior dis-
tribution, and then the inner layer UKF algorithm is used to
update each sampling point. Finally, the state estimations are
obtained by the update mechanism of the outer layer UKF algo-
rithm. Simulation results show that the proposed algorithm not
only has a low computational complexity, but also has a very
good estimation accuracy, compared with the existing filtering
algorithms.
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Fig.2 The calculation time and RMSE of each algorithm
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Table 1  The calculation time and RMSE of each algorithm
Bk FEATHIA] (s) ¥ RMSE
UKF 0.0002 0.1566
IUKF 0.0014 0.0881

RUEKF 0.0006 0.0378
RUCKF 0.0031 0.0337
ik UKF 0.0006 0.1434
=k CKF 0.0006 0.1437
UPF (100) 0.1032 0.1153
UPF (200) 0.2097 0.0714
UPF (300) 0.3200 0.0626
UPF (400) 0.4296 0.0564
UPF (500) 0.5416 0.0476
DLUKF 0.0016 0.0297

W1 AT PAFH, UKF &iE, RUEKF &, &
Kr UKF E M E B CKF B3k H el &R . TUKF &
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o BEE R TFEGZ, RMSE W 2B WiAs /Ny, {524 500 4
BT A, UPF 83k RMSE k8% )& DLUKF B3 5.
XL T T A AU 1 RAE SR AR IS 36 40111 10 5 Y 2 O TR
B RAE S 36 43 7).
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Table 2 The Simulation parameters
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Fig.3 The RMSE of position
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197 RMSE 4132 3 k.
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Table 3  The performance of each algorithm
AN BTN (s) I RMSE

UKF 0.0059 99.8709
IUKF 0.0424 85.0107
RUEKF 0.0150 100.2616
RUCKF 0.0397 99.8704
=y UKF 0.0193 100.4763
i CKF 0.0191 99.7558
UPF (300) 3.5953 88.2638
UPF (400) 4.8406 86.5004
UPF (500) 6.0552 85.8206
UPF (600) 7.2596 85.1056
UPF (700) 8.4211 84.6700
UPF (800) 9.6178 83.2706
UPF (900) 10.8389 82.9057
UPF (1000) 12.0105 82.4258
DLUKF 0.0757 78.5559
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H, BEE R ECH 2, 2 R R B HT . AEAS
ANJ5 T RMSE . DLUKF SA# 2 . 1£ UPF Rk
H, BEFE R TECH R £, RMSE 2 By, H R
DLUKF %3k, UPF 834 RMSE fKRZMRAMN. X Uil
BT W2 RAEM ) DLUKF 53R 7E 2 48 A AR IR Bf b A B R
TP ADE B AT R
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