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Figure 1 Schematic diagram of simulation experiment system for X-ray pulsar based navigation.
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Figure 2 Smoothing of integrated pulse profile. (a) Original pulse profile; (b) smoothing pulse profile; (c) spectrum of original pulse profile;
(d) spectrum of smoothing pulse profile.
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Table 1 SNR of original pulse profile and smoothing pulse profile
Integrated time (s) 60 120 180 240 300 360
SNR1(dB) 10.89 11.83 12.89 13.29 12.52 13.57
SNR2(dB) 25.88 24.10 27.80 30.35 31.36 33.11
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Figure 3 Standard pulse profile and integrated pulse profile.
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A method for improving the SNR of X-ray pulsar pulse profile
based on Poisson distribution
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The radiation model of pulsar and the construction of pulsar integrated pulse profile are discussed, and a smoothing
algorithm for improving the SNR of pulsar integrated pulse profile which obeys Poisson distribution is proposed
based on Kullback-leibler distance function. The formula for calculating smoothing parameter and smoothing
integrated pulse profile are deduced. A simulation experiment system for X-ray pulsar based navigation is setup in
order to study the key technologies of X-ray pulsar navigation. The time of arrival of individual X-ray photon from
the simulation X-ray pulsar source is recorded, the integrated pulse profile is constructed and the time of arrival of
pulse is calculated in the simulation system. The smoothing algorithm is verified in the simulation system, and the
results show that SNR can be improved by 10 dB.

pulsar navigation, pulsar profile, SNR, Poisson distribution
PACS: 97.60.Gb, 07.85.-m, 07.05.Fb

doi: 10.1360/132010-1269

1020



