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Table 1 Frequency stability analysis of NTSC-PTB SDR-TWSTFT link before and after filtering

Frequency stability of

Frequency stability of

Frequency stability

Tau/min  NTSC-PTB SDR-TWSTFT NTSC-PTB SDR-TWSTFT  improvement ratio

link before filtering link after filtering (%)

5 1.05 x 10712 1.35 x 10713 87
10 5.77 x 10713 9.58 x 107 83
20 3.39 x 10713 6.75 x 107 80
40 1.86 x 10713 4.75 x 107 74
80 1.24 x 10713 3.41 x 1071 73
160 7.59 x 10714 2.52 x 10714 67
320 5.72 x 10714 2.06 x 10714 64
640 3.13x 107" 1.58 x 107 49
1280 1.79 x 10714 1.04 x 107 42
2560 1.28 x 10714 9.04 x 10715 29
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Table 2 Time stability analysis of NTSC-PTB SDR-TWSTFT link before and after filtering

Time stability of Time stability of Time stability

Tau/min  NTSC-PTB SDR-TWSTFT NTSC-PTB SDR-TWSTFT improvement ratio
link before filtering link after filtering (%)
5 1.83 x 1071 2.34 x 1072 87
10 1.49 x 1071 2.62 x 1072 82
20 1.45 x 1071 3.42 x 1072 76
40 1.73 x 1071 4.73 x 1072 73
80 2.07 x 1071 6.68 x 1072 68
160 2.94 x 107! 9.85 x 1072 66
320 4.15 x 107! 1.66 x 1071 60
640 3.84 x 1071 2.65 x 107! 31
1280 2.60 x 107! 2.49 x 107! 4
2560 3.45 x 1071 3.40 x 107! 1
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Application of Vondrak Filtering Method in SDR-TWSTFT

WANG Xiang®?  SONG Hui-jie!">  GUO Dong!? WU Wen-jun’?*3  DONG Shao-wu':?:3

(1 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)
(2 Key Laboratory of Time and Frequency Primary Standards, Chinese Academy of Sciences, Xi’an 710600)
(8 School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049)

Agstract Two-Way Satellite Time and Frequency Transfer based on Software Defined Receiver (SDR-
TWSTFT) link collects the measurement data per second, and then the original data is fitted into a set
of observation files of 300 seconds by mathematical model. Therefore, the time transmission result of the
link is affected by short-term measurement noise and non-modeled error, showing a certain characteristic
of random noise. In this paper, a frequency domain amplitude analysis method is proposed to determine
the filter factor and construct a low-pass Vondrak filter. Through the analysis of SDR-TWSTFT link
measurement data between National Time Service Center (NTSC) of Chinese Academy of Sciences and
Physikalisch Technische Bundesanstalt (PTB) of Germany, it is found that this method is effective for
filtering the high frequency noise within one day of the average time, and can improve the reliability of the
SDR-TWSTFT link time transfer results. At the same time, the short-term frequency and time stability
of the link after filtering are also significantly improved.

Key words Software Defined Receiver (SDR), Two-Way Satellite Time and Frequency Transfer (TW-
STFT), link calibration, filtering: Vondrak
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