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Improvement of Ionosphere Residual Method in
Carrier Phase Cycle-slip Detection

CAI Chenglin, WANG Liangliang, WANG Jinhui, QIN Yi, LI Gang

(Guangxi Key Laboratory of Precision Navigation Technology and Application, Guilin University of
Electronic Technology , Guilin 541004 , China)

Abstract ; Considering the shortcomings of the traditional ionosphere residual method in practical data pro-
cessing , this paper proposes an improved cycle slip detection method for ionosphere residuals combined with
higher difference. Firstly,according to the high pass filtering characteristics of high—order difference method,
the new method calculates the 1st—order difference of the combined observation value of ionosphere residuals
so as to effectively suppress the low—frequency signal and amplify the impact of cycle slips. Secondly,a new
criteria of cycle—slip detection is established based on differential value from the first step. Algorithm valida-
tion shows that the improved algorithm has better detection effect regardless of the Beidou navigation satellite
system(BDS) data or the GPS satellite data,and makes up the defect that the original algorithm can not de-
tect small cycle—slip effectively when the ionosphere is active and the data quality is poor. It avoids misjudg-
ment that original algorithm often makes and is a better algorithm in cycle—slip detection.
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Fig. 1 The ionosphere residuals detection results of
Beidou GEO satellite (No.5)
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Fig. 6 The improved ionosphere residual detection results
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