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Abstract: Autonomous time-keeping refers to the use of inter-satellite ranging and communication to
maintain the satellite navigation system time without ground segment support. This contribution first introduces
the centralized autonomous time-keeping algorithm based on Kalman filter, then estimates the noise parameters of
the on-board atomic clock using Hadamard variance. Finally, the IGS precise clock biases are used for
autonomous time-keeping simulation experiments to evaluate the overall time drift, frequency instability, and other
autonomous time-keeping performance. The results show that the centralized Kalman filter autonomous
time-keeping algorithm can realize unified time reference, and the autonomous time-keeping performance can be
improved by optimizing the noise parameters of the hydrogen clocks with better forecast capability. The time drift
after 60 days of autonomous operation is approximately 11.4 ns and the instability is less than 5.0<10"%° at 1 day
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intervals, which are better than the forecast drift accuracy and frequency instability of any single master clock.
Key words: centralized Kalman filter; autonomous time-keeping; Hadamard variance; inter-satellite link
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