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Beidou triple-frequency cycle-slips detection and correction
under low sampling rate

Xu Tingjia  Lu Changhua Zhou Na  Jiang Weiwei

(School of Computer and information, Hefei University of Technology, Hefei 230009, China)

Abstract: Aiming at the problem that most conventional methods cannot achieve high precision when ionospheric delay variation
increasing at low sampling rate, a new cycle-slip detection and correction method is proposed. Firstly, a geometry-free and ionosphere-
free carrier phase combination ( GIF), and a second-order time-difference phase ionospheric residual combination ( STPIR) are
integrated to detect the cycle-slips epochs. Then in these cycle-slips epochs, two ionosphere-free code-phase combinations are selected
as the first and the second detectable amount respectively, and a geometry-free combination ( GF) , which ionospheric variation is taken
into account, is selected as the third. These three combinations are composed linearly independently to find the values of cycle-slips.
Finally, the experiment with BeiDou triple-frequency is given to verify the method. The experiment indicates that even in 30 s sampling
intervals, the method can still detect different types of cycle-slip, especially insensitive cycle slips. This method can effectively reduce
the effect of increasing ionospheric delay variation at low sampling rate, and be applied to dynamic, un-differenced observations.
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Table 1 BeiDou combination observation characteristics
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Table 2 The better geometry — free phase combination
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Table 3 The locations and values of cycle-slip combinations
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