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Fig.1 Diagram of the improved Doppler cycle-slip Fig.2 Diagram of the traditional Doppler
detection method cycle-slip detection method
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Table 1 The detective efficiencies of two methods

Add eyele-slip Detectability Method A (float Method A (fix Method B (float
Epoch (Y is yes, N is no) solution) solution) solution)
/cycle Method A Method B /cycle /cycle /cycle
27 1 Y N 1.01 1 1.54
33 1 Y N 0.98 1 0.43
43 -1 Y Y —-0.97 -1 —1.34
466 1 Y Y 1.02 1 0.65
472 -2 Y Y —-1.99 -2 —1.76
526 1 Y N 1.02 1 1.66
554 1 Y N 0.93 1 0.31
638 18 Y Y 18.08 18 17.81
700 —54 Y N —54.08 —54 —53.13
810 131 Y Y 130.95 131 130.61
900 600 Y Y 599.99 600 600.45
979 1240 Y Y 1239.96 1240 1240.35
1100 900 Y Y 900.06 900 900.47
1302 1890 Y Y 1889.99 1890 1889.65

Method A is the improved Doppler detection method, and Method B is the traditional Doppler

detection method.
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A Method of Detecting and Repairing Cycle-slip
Based on Doppler Improved BDS Single-frequency
Observations

ZHANG Xin  CAI Cheng-lin  TANG Zhen-hui YU Hong-gang

(School of Information and Communication, Guilin University of Electronic Technology, Guilin

541004)

AsstracTt Considering the limitation of Doppler detection method, an improved
cycle-slip detection and repairation method is proposed for single-frequency BDS (Bei-
Dou System) receivers. Firstly, a sliding way of fix windows is used for polynomial
fitting of the initial Doppler value. Then, the Doppler shift is obtained by integrating
the fitting curve. The values are used to detect the cycle-slip with carrier phase. Fi-
nally, the detection value of current epoch minus the detection value of the previous
epoch is the cycle-slip. The measured data of BDS are used to perform the cycle-slip
detection. Experiments show that the detective capability of tiny cycle-slip of the im-
proved method is better than the traditional Doppler detection method. The improved
Doppler detection method has overriding advantages in simplicity and reliability, etc.
Measured accuracy can reach 0.1 cycle.

Key words astrometry: artificial satellite motion, Doppler, cycle-slip, methods: data
analysis
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