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GPS/BDS combined RTK multipath suppression method

Li Biaoxing Xia Haiying Song Shuxiang Yang Jun Huang Jian

(College of Electronic Engineering of Guangxi Normal University, Guilin 541004, China)

Abstract: In GPS/BDS combined system, the regression period of MEO orbit satellite of BDS system is different from that of BDS
(GEO, IGSO)/GPS orbit satellite, which shows that the corresponding sidereal daily filter model is not unique, and the multipath error
suppression effect is also different. In order to achieve better deformation monitoring effect, CEEMDAN-WT joint filtering was used to
eliminate the noise effect of the baseline coordinate sequence, and then a sidereal daily filtering model suitable for GPS/BDS combination
was constructed. Based on the multipath information extracted from the model, the multipath error of the baseline sequence of the next
day was corrected. The measured results show that the horizontal positioning accuracy of baseline is less than 5 mm, the elevation
positioning accuracy is less than 1.33 c¢m, and the overall positioning accuracy is improved over 40% after the multipath error is
suppressed by the sidereal daily filtering model combined with BDS (GEO, IGSO) and GPS.
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Table 1 Comparison of simulation data denoising effect
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R AEEL7D ) EMD CEEMDAN CEEMDAN-WT
5 2 1
SNR/dB 23.77 22.52 24.8 25.01
RMSE/cm 0. 08 0. 088 0.07 0. 066
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Table 2 Multipath error sequence
correlation coefficient statistics
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Fig. 6 Sidereal day filtering results
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Table 3 Statistical results of sidereal day filtering accuracy
improvement with filtering period of seven days
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Table 4 Statistical results of sidereal day filtering accuracy

improvement with filtering period of single day

RPEJ7IE RMS/mm  BgALJ7 16 RMS/mm #7275 15 RMS/mm

Doy e R RR RUA WEVOR BOTR B WM BTR

dl~d2 7.8 3.6 54% 81 47 42% 244 133 45%
d2~d3 87 3.9 55% 8.2 48 41% 23.2 12.7 45%
d3~d4 8.2 3.4 58% 81 3.7 54% 258 10.7 58%
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