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A Frequency Domain Weighted Measurement Method for
X-Ray Pulsar Photon Sequences

JIAO Rong, XU Luping, ZHANG Hua, ZHANG Jiao

(School of Aerospace Science and Technology, Xidian University, Xi’an 710126, China)

Abstract; A weighted direct phase estimation algorithm in frequency domain for photon sequence
is proposed to solve the problem that the error of accumulated phase estimation in the average
profile is too large for X-ray pulsar signals. The photon sequence that is captured by the X-ray
detector and then sampled is directly transformed to the frequency domain, then the phase of each
frequency is respectively extracted and is weighted according the amplitude of the frequency
component. Furthermore, the segmented fast Fourier transform strategy is adopted to solve the
memory overflow problem caused by long sequences. Finally, the computational complexity of
the proposed estimator is investigated in theory. Simulations and comparisons with existing
methods under the condition of the same observation time and sampling interval show that the
accuracy of the weighted approach increases by 10% over the average method and is two times
higher than those of the nonlinear least square (NLS) and maximum likelihood (ML) methods,
and that the computational complexity of the algorithm is between NLS and ML methods.
Moreover, the performance of the algorithm with segments is improved by increasing the number
of segments.
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