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Abstract: The synchronization accuracy of the pseudo-range single-point positioning method is low,
making it unable to meet the high-precision time synchronization requirements of low Earth orbit
(LEO) satellites. Meanwhile, the inter-satellite link time synchronization method faces challenges in
large-scale LEO constellation applications due to factors such as complex payloads, high equipment
costs, and susceptibility to interference from the space environment.This study utilizes onboard GPS
observation data from the GRACE-FO satellites to design and investigate an inter-satellite time syn-
chronization method for low Earth orbit satellites based on precise point positioning (PPP). Experi-
mental results show that the orbit determination accuracy (RMS) of the GRACE-FO satellites in all
directions is approximately 7 cm, and the GNSS timing accuracy (STD) of the two satellites is 0.78
ns and 0.77 ns, respectively, with short-term stability (1 280 s) reaching 2.22 X 10" and 2.13 X
107", and long-term stability (10 240 s) reaching 2.69 X 10" and 3.21X 10~ ". Meanwhile, the
inter-satellite time synchronization accuracy (STD) is 0.46 ns, with short-term stability (1 280 s) of
2.24X10 " and long-term stability (10 240 s) of 3.47X10 ', These results validate the feasibility of
the proposed algorithm and provide an effective approach for high-precision inter-satellite time syn-
chronization in LEO satellite systems.

Key words: low Earth orbit (LEQ) satellites; precise point positioning (PPP); precise orbit determi-

nation; inter-satellite time synchronization



