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Abstract: For two-year measured data of X-ray Pulsar Navigation-1(XPNAV-1), according to the
characteristic of Crab pulsar ephemeris that has undergone multiple updates, an improved method
of updating the standard pulse profile for X-ray timing is proposed. The measured data are grouped
by a series of observation time, and then the improved method is used to conduct timing analysis
and the timing results are compared with the results before improvement. By comparing the timing
results before and after improvement, it shows that the root mean square (RMS) of timing residu-
als obtained by the improved method has decreased by 14. 2% on average, the positioning precision
has improved by 14.4% on average, and the precision of estimating the relative frequency
deviation of atomic clocks has improved by 26. 2% on average, which illustrate the rationality and
superiority of the improved method in processing the observation data of Crab pulsar updating e-
phemeris many times. In addition, the improved method has no improvement on the stability o, of

XPNAV-1’s two-year observation data, which shows that the improved method has little influence
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on the time stability of Crab pulsar.
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Fig. 1 The relationship between XPNAV-1 observation
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