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Doppler positioning solution for low earth orbit satellites
based on improved CKF

LIU Han, FANG Shengliang, CHU Feihuang, FAN Youchen

(Space Engineering University, School of Aerospace Information, Beijing 101416, China)

Abstract Because of the calculation errors caused by the least square method(LSM) and ex-
tended Kalman filter(EKF) in the Doppler positioning of low earth orbit satellites, the cuba-
ture Kalman filter (CKF) algorithm was used to solve the location problem. Firstly, an initial
value search method based on the GeoSOT grid was designed to avoid iterative divergence.
Then, in the process of solving, CKF was improved and the Cholesky decomposition was re-
placed by QR decomposition to prevent the error covariance matrix from being positive defi-
nite and resulting in calculation termination. Finally, the static location of the ground station
by the IRIDIUM constellation was taken as an example, and the validity of the algorithm was
verified by STK simulation. The results show that the localization error of the improved CKF
(ICKF) algorithm is less than 100 m. Compared with least square and EKF, the positioning
accuracy can be improved by about 17 %.
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Fig.2 Schematic diagram of the Iridium constellation
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