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Abstract: Currently, most reference stations of the satellite continuous operation reference station
(CORS) system in cities have installed radomes to protect the antenna. However, the research on
the impact of radomes on the observations and reference station coordinates is relatively insuffi-
cient. To solve the problem of significant deviation in the network RTK elevation measurement
based on Guangzhou CORS (GZCORS), on the basis of the observation station data from 2016 to
2021, as well as the analysis of the observation data quality and positioning effect before and after

the removal of the reference station antenna radomes, the impact of antenna radome on GNSS ob-
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servation values and elevation positioning accuracy is well-studied, and static station RTK positio-
ning and urban vehicle kinematic positioning tests are conducted to verify. The results show that
the antenna radome can increase the multi-path effect of the original observation values to a certain
extent, reduce the data availability by about 10%, and produce a systematic deviation of 1~14 cm
in the elevation positioning results of the reference station, thereby affecting the user’s RTK eleva-
tion positioning effect. The positioning results show that after removing the reference station an-
tenna cover, the horizontal positioning accuracy root mean square (RMS) error of RTK based on
GZCORS is about 1 cm, and the elevation positioning accuracy RMS is about 2 cm. The RMS of
vehicle kinematic positioning accuracy in urban scenes is 15~20 cm, meeting the lane level positio-
ning performance.
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Fig. 1 Distribution of GZCORS reference stations
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Fig. 2 Elevation variation of GZCORS reference stations
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Fig. 3 Before the removal of the radome at

LVTN station (left) and after (right)
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Tab. 1 Observation quality changes before and after the

removal of the radomes at LVTN

WU H MP/m MP:/m UL B F R0/ % #wIE

6 H21H 0.45 0. 46 86
6 H22H 0.46 0. 44 88 ¥ bk K 2R H i
6123 H 0.46  0.43 88
6H 250 0.38  0.39 94
6 H26H 0.37 0. 40 96 Pk K& H )5
6 H27H 0.38  0.41 96




68 TAUE £ 5 R

202441 A

F2 DIHREBFRBIASTUNREZTLER
Tab.2 Observation quality changes before and after the
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Fig. 4 Scheme diagram of the static station on the roof
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Fig. 5 The trajectories of the vehicle-borne kinematic

positioning experiment
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Fig. 6 Scheme diagram of the vehicle kinematic

positioning experiment device
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Tab. 7 Information of positioning equipment and

differential location services
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Fig. 8 Scheme diagram of lane level navigation positioning
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Fig. 9 Positioning error series of the vehicle

dynamic testing in urban scenes
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Tab. 8 Kinematic positioning performance of

vehicle in urban scenes
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