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Optimized Application and Error Control Strategy of GNSS-RTK Integrated with Total
Station in Urban Rail Transit Construction Layout
Xijuan Xie
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[Abstract] Given the high demands for accuracy and efficiency in urban rail transit construction layout,
standalone measurement techniques often face limitations due to environmental or operational constraints. For
instance, GNSS—RTK enables rapid acquisition of three—dimensional coordinates; however, it is prone to signal
loss in urban environments characterized by dense high—rise buildings and severe signal obstruction. In contrast,
total stations provide high measurement precision but suffer from limited range and relatively low operational
efficiency. To address these challenges, this study proposes an optimized integrated application approach that
combines GNSS—RTK and total station technologies, capitalizing on their complementary strengths to establish
a more efficient and reliable surveying system. The fundamental principles and implementation procedures of
the integrated method are systematically elaborated. Furthermore, through a comprehensive analysis of major
error sources—including instrument accuracy, environmental interference, and human operational
factors—targeted error control strategies are developed, encompassing instrument calibration, site—specific
environmental adaptation, and standardized process management.
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