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Abstract: Affected by the influence of fast Fourier transform (FFT), the fast pulsar period estima-
tion algorithm based on FFT and compressive sensing (CS) is computationally intensive. In order
to further reduce the computational load and improve the calculation accuracy, a DCT-CS-based
pulsar period ultra fast estimation algorithm by using discrete cosine transform (DCT) instead of
FFT is proposed. In this method, the low-frequency DCT matrix is constructed by extracting the
low-frequency part of the pulsar signal using DCT. A dictionary of aberration contours is construc-
ted and the cumulative contours are obtained. A method is proposed to estimate the pulsar period
using the maximum super-resolution sparse recovery. The simulation results show that the pulsar
period estimation accuracy of DCT-CS reaches 3.82 X 107 s, and the calculation time reaches
9.31 ms, improve by approximately 16% and 37.5% respectively, compared with that of FFT-
CS, realizing real-time and high-precision pulsar period estimation.
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Fig. 1 DCT results of standard contour and distorted contour
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Fig. 2 Ultra fast estimation algorithm for pulsar period based on DCT-CS
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Tab. 1 Comparison of two cycle estimation methods

FFT DCT

pURVU I 7RI E ]
i it i fltiit

By ) /s /em?

WA /ms 222 /ns  BFE] /ms =22 /ns

1 000 0.771 0.314

100 5 000 0. 345 0.139

10 000 0.212 0.095 7
14.9 _— 9. 31 _—

1 000 0.018 7 0.011
1 000 5 000 0.004 55 0.003 82
10 000 0.001 63 0.003 09

5 #ig

ARSCHR M T —F T DCT-CS # ik v 2 & 1)
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DCT F ik b 52 5 I A T 05 vk i 1T 508G B3, S 30 45
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AT, DI R, B FETF DCT 1
ik o B SR A 5 2% 0 3 SR AR i LA I 9 345
IR SR 25 SRR BISE T DCT A Jik b 2 J1 14
fTT 97 8 B3 R A 9. 31 ms, B/ T 4T FFT
4 Jk b L S AR T E 7 i 14, 9 ms,
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