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Inversion of GNSS Multipath Effects Around the Stations and Its Applications

ZOU Xuan' FU Ruinan' WANG Yawei' LI Zhiyuan'

XU Zong® TANG Weiming' LI Yangyang'

1 GNSS Research Center, Wuhan University, Wuhan 430079, China
2 Maintenance Branch Company of State Grid Zhejiang Electric Power Company , Hangzhou 311232, China

Abstract: Objectives: It is difficult to effectively evaluate and weaken the impact of observation environ-
ment change on data quality. To solve the problem, this paper studies a multi—point hemispherical grid
model which can be applied to various satellite navigation systems.Methods: It integrates the observations
of different global navigation satellite system (GNSS) satellite pairs in different observation periods to estab-
lish a global optimal multipath model. GNSS multipath error can be estimated effectively using multi—point
hemispherical grid model MHGM), image—based inverse of multipath effect and reflect the orientation of
interference sources in the observation environment around stations.Results: To a certain extent the obser-
vation environment around stations can be modelled. The test under deliberate high multipath environment
reveals that using MHGM significantly improved the root mean square error (RMSE) of the double-dif-
ferenced carrier phase observation residuals in the period of fixed ambiguity, reducing the mean RMSE
from 0.983 ¢cm to 0.318 cm, a 67.7% improvement. In addition, the abnormal areas with large value of cor-
rection in the MHGM results is consistent with the direction of the baffle mounted at the corresponding sta-
tions. This model indicates multipath effects on GNSS carrier phase observations in different directions
from the station. The test with International GNSS Service historical observations shows MHGM can effec-
tively reflect the influence of changing multipath interference around stations on carrier phase observations,
with an average improvement of 29.5% in the RMSE of residuals over the past 18 years.Conclusions: This
model can be used to evaluate the changes in observation environments surrounding stations over time. It
has potential application value to improve the accuracy and reliability of augmentation system products.
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