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Abstract

To meet the requirements of the National Land Survey Cloud for continuous collection of high-
precision ground data and field survey work, this study is based on a portable GNSS receiver and
carries out research on the selection of external positioning enhancement equipment for mobile
terminals. Firstly, this paper proposes five high-precision positioning scenes for the National Land
Survey Cloud, including online drawing of point-line-polygon data, standing search, red line en-
croachment analysis, high-precision location tags for evidence photos, and spatial attribute veri-
fication. Secondly, the key components and functional characteristics of the portable GNSS receiver
are analyzed in depth, and selection recommendations for each component are given. Thirdly, three
types of devices, including Beidou Probe Single-Frequency Version, Beidou Probe Dual-Frequency
Version, and LiteRTK Full-Frequency Version, that meet the application conditions are selected for
further positioning performance testing. Finally, the Beidou Probe Dual-Frequency Version and
the LiteRTK Full-Frequency Version are recommended as external positioning enhancement equip-
ment. The Beidou Probe Dual-Frequency Version can stably converge to a fixed solution in most
scenarios, achieving centimeter-level positioning accuracy and sub-meter level positioning ac-
curacy stability overall test period, suitable for handheld operation scenarios. The LiteRTK Full-
Frequency Version has positioning performance comparable to traditional geodetic GNSS receiv-
ers, and can achieve instant centimeter-level positioning accuracy in different levels of obstruc-
tion testing environments, suitable for accurate point operation scenarios and handheld operation
scenarios in complex environments. The research results of this study will promote the innovative
application of Beidou high-precision positioning services in the National Land Survey Cloud and
promote the development of the system for high-precision field data collection and intelligent
survey.
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Figure 1. Equipment appearance
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Table 1. Parameter table of three typical portable GNSS receivers
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Figure 2. Test scenario
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Table 2. Static scene positioning performance test results table
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