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Pulsar TOA Prediction Correction Algorithm
Based on Combined Positioning Model

SU Zhe ,LING Fei,ZHANG Zuo,XU Qibing
(China Academy of Space Technology (Xi’an), Xi’an 710000, China)

Abstract:In order to improve the positioning precision of the pulsar navigation and correct the prediction error of the
arrival time of the pulse signal, an error correction algorithm based on the joint observation data of multi-spacecraft is pro-
posed. The algorithm uses the joint observation data between the spacecraft and the station to measure the time difference of
pulse arrival time through the correlation operation. Through mathematical deduction, the relationship between the position
relationship between the spacecraft and the reference station and the prediction model of the pulse arrival time is obtained.
The extended Kalman filter algorithm is used to fuse several pulses with different radiation directions. The pulse arrival time
difference of pulsars is corrected, and the parameter error of prediction model is corrected online. The simulation results
show that this method can depress drift error of the arrival time prediction model when the observation time is exceed 100s.
This method can be used in the navigation system using pulsar, and can improve the precision of positioning and arrival time
prediction of the pulse signal.
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Fig.1 Model of co-observation
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Fig.2 Comparison between the predicted frequency and
the actual observation value of the model
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Fig.3 Comparison between filtered and corrected

frequency values and actual observations
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Fig.4 The frequency prediction error corrected

by extended Calman filtering
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