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Abstract: The performances of all current cycle slip detection and repair (CDR) algorithms would
be affected by the pseudo-range noise and multipath effects. A carrier-phase smoothing of pseudo-
range ( CPSP) method was used to aid the triple-frequency cycle slip detection and repair. The per-
formance of the method was verified with GPS/QZSS and BDS triple-frequency observations. The
results show that the influence of pseudo-range observation noise and its multi-path effects on the
CDR is reduced and the success rate of CDR is improved. Using the CPSP approach, the differences
of the root mean square (RMS) between float and true integer values are decreased by 40.389% ,
40.758% and 40. 023% averagely at L1, L2, LS, respectively for GPS/QZSS; and 12. 083% ,
14.290% and 18.781% averagely at B1, B2, B3, respectively for BDS.
Key words: triple-frequency global navigation satellite system( GNSS) un-differenced observation;
cycle slip detection and repair (CDR) ; carrie-phase smoothing of pseudo-range ( CP-
SP) ; denoise observation data
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7 805 6.74/6.10/6 14.63/14.08/14 1.54/1.08/1 -0.74/ -0.10 -0.63/-0.08 -0.54/ -0.08
780 7.54/7.15/7 0.46/0.12/0 1.40/1.12/1 -0.54/-0.15 -0.46/-0.12 -0.40/ -0.12
16 580 13.35/13.88/14 10.46/10.92/11 0.52/0.92/1 0.65/0.12 0.54/0.08 0.48/0.08
16 765 12.80/13.89/14 11.97/12.92/13 7.11/7.92/8 1.20/0.11 1.03/0.08 0.89/0.08
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*R8 GPS/QZSS I EFMFEESEER RMS

i RMS (/) / &
gk e ;Jﬁ; — S(*ﬁﬁ/%ﬂ)/ﬁu
AIRA J01  IGSO 0.37/0.11 0.32/0.09 0.28/0.09
G08 MEO 0.57/0.16 0.49/0.12 0.41/0.12
WTZR G24 MEO 0.20/0.24 0.15/0.19 0.16/0.19
C06  GEO 0.33/0.28 0.26/0.22 0.27/0.21
KZN2 €08 IGSO 0.31/0.26 0.25/020 0.26/0.19
Cl2 MEO 0.23/0.21 0.18/0.17 0.19/0.17
*9 BDSHWHIDERAMZESESEER RMS
W T %ﬁ RMS (RF3/Fi8) /A
et Bl B2 B3
C06  GEO 0.33/0.28 0.26/0.22 0.27/0.21
KZN2 €08 IGSO 0.31/0.26 0.25/020 0.26/0.19
Cl2 MEO 0.23/0.21 0.18/0.17 0.19/0.17
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