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Adaptive SICKF and Its Application to Target Tracking

XIONG Chao' , XIE Wujie’
(1. Graduate School, Air Force Engineering University,Xi’an 710038 ,China;

2. College of Equipment Management and UAV Engineering, Air Force Engineering University, Xi’an 710038, China)

Abstract: An adaptive square-root imbedded cubature Kalman filter (ASICKF) method is proposed based on the
square-root imbedded cubature Kalman filter (SICKF) and the strong tracking filter (STF) algorithm to solve the
problem that the estimation accuracy of the cubature Kalman filter decreases when the states or parameter of the sys-
tem is suddenly changed. The STF condition is introduced while SICKF obtains high estimation accuracy. The adap-
tive fading factor is obtained according to the residual of system output which is introduced into the output covari-
ance root mean square matrix and mutual covariance matrix so that the filter gain can be corrected in real time,and
the residual sequence of system output is forced to be orthogonal,so that the ASICKF algorithm has strong tracking
ability. In order to verify the performance of the proposed ASICKF algorithm,it is applied to the target tracking un-
der the suddenly changed condition. The simulation results indicate that ASICKF can maintain high estimation accu-
racy when the state of the system changes suddenly,and the robustness and adaptability of the algorithm are good.
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