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A high precision time synchronization method for integrated
navigation under the condition of cluster formation
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Abstract: In order to meet the demand of high precision time synchronization under the condition of clus-
ter formation, the method of integrated navigation and high precision time synchronization is studied in
this paper. The satellite navigation system and data link system are deeply fused. Based on satellite navi-
gation carrier phase difference method, a high precision time synchronization method between nodes under
moving base is proposed. By means of cooperative time taming, the method suppressed the time synchro-
nization error divergence between nodes caused by clock drift between two positioning intervals and the
time synchronization error caused by clock correction non-synchronization, improving the accuracy of time
synchronization between nodes under the condition of formation networking. Finally, the method is veri-
fied by simulation, and the results show that the accuracy of time-space synchronization can reach 1 ns,
which can effectively support the demand of high precision time synchronization between nodes in typical
scenarios such as future cluster formation operations, high precision cooperative detection, high precision
cooperative guidance and so on.
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Fig. 1 Flow chart of carrier phase difference method for satellite navigation
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Fig. 2 Schematic diagram of carrier phase difference
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Fig. 3 Flow chart of high precision time synchronization

method for reference nodes
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Fig. 4 Flow chart of high precision time synchronization

method for cooperative nodes
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Fig. 5 Time synchronization error from different

clock drifts between nodes
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Fig. 6 Time synchronization error caused by non-synchronization of relative reference node time correction
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Fig. 7 The principle of cooperative time taming
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synchronization method
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