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Augmented cubature Kalman Filter/Kalman filter

integrated algorithm

Zhao Xijing, Liu Guangbin, Wang Lixin, He Zhikun, Yao Zhicheng
(Department of Control Engineering, The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: To solve the problem that the pure linear or nonlinear filter is difficult to obtain the optimal
state estimation results of a hybrid linear/nonlinear dynamic system, a novel hybrid dynamic filter based
on Kalman filter (KF) and Augmented Cubature KF (A-CKF) was proposed by utilizing the advantages
that KF can obtain optimal solution for linear state and its computation cost is low. In the presented
filter, the system state was decomposed into linear and nonlinear parts which were estimated by the KF
and the Simplified Twice Augmented Cubature KF(STA —CKF) respectively. The simulation results of the
maneuvering target tracking and the strapdown inertial navigation system nonlinear initial alignment cases
show that the novel filter had similar filtering accuracy to the Rao-Blackwellized particle filter but lower
computation cost. Compared with the pure STA —CKF, its accuracy and real-time performance were
improved significantly.
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Tab.1 Mean and variance of RMSEs of maneuvering

value, position and velocity

Algorithm RB-PF SRCKF  SRCKF-SRKF

Mean of RMSE 1.038 1.248 1.153

X
Variance of RMSE 0.202 0.224 0.224
Mean of RMSE 1.753 2.118 1.948

Sx
Variance of RMSE 0.479 0.526 0.532
Mean of RMSE 1.792 2.061 1.992

Vx
Variance of RMSE 0.562 0.638 0.624

% 2 RB-PF .SRCKF #1 SRCKF-SRKF H#j *F 15iE 1T

B 18]
Tab.2 Average elapsed time of RB-PF, SRCKF
and SRCKF-SRKF
Algorithm RB-PF SRCKF SRCKF-SRKF
Run time/s 20.14 0.22 0.16
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Tab.3 Estimation error of alignment by different

filters
E(10°) N(10°) U(10°)
SRCKF 22.2" -23.0" 6.4’
SRCKF-SRKF 21.6" -22.8" 6.2

% 4 SRCKF 71 SRCKF-SRKF g 151z 17 B i8]
Tab.4 Average elapsed time of SRCKF and

SRCKF-SRKF
Algorithm SRCKF SRCKF-SRKF
Run time/s 4.2 3.6
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