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Split Covariance Intersection Algorithm for Integrated Navigation

System Considering Lever Arm Error

ZHANG Dalong', YU Gang', LI Zhiyuan®, HAN Gangtao'

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Industry Development and Promo-
tion Center, Ministry of Industry and Information Technology of the People’s Republic of China, Beijing 100036, China)

Abstract; In the information fusion procedures of the traditional Beidou/INS integrated navigation systems,
the correlation between the estimated sources was not considered, which could not guarantee the consistency of
information fusion, a split covariance intersection filter ( split CIF)-based information fusion algorithm was
proposed. The algorithm separated the error covariance matrix into correlated part and independent part for
processing, respectively. Consistent fusion estimation was obtained by measuring information and optimal filter
gain updated in real time, which overcame the problem of the filier over-convergence caused by the fusion cor-
relation data. in addition, in high precision integrated navigation, the lever arm error is an important error
source. The accuracy of navigation positioning results could decrease severely for Beidou/INS integrated navi-
gation systems. In this paper, the method of static lever arm measurement and error compensation for INS
update information was used to reduce the influence of lever arm effect and further to improve the positioning
accuracy. The simulation results showed that split CIF considering lever arm error compensation had good
accuracy for lever arm estimation and high navigation accuracy. The maximum error accuracy of east velocity
was 0. 041 m/s, and the maximum accuracy of latitude error was 0. 495 m. Compared with the compensated
Kalman filter, it increased by 45. 8% and 34.0% , and compared with EKF, the error accuracy increased by
55.1% and 10. 0%, respectively.
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