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Abstract

GNSS RTK technology, as an important means of high-precision geographic information collection, faces many challenges in
its application in complex terrain environments. Due to terrain obstruction, ionospheric disturbance, multipath effects, and the
influence of reference station distance, the accuracy of RTK solution results is unstable in areas with severe altitude differences,
dense vegetation, and complex terrain. This article starts from the sources of errors in the GNSS RTK system, explores the impact
mechanism of complex terrain on surveying accuracy, analyzes the variation laws of RTK measurement errors under different types
of terrain conditions, and summarizes the numerical characteristics of common accuracy attenuation zones. Through parameter
modeling and analysis of multiple influencing factors such as elevation difference, occlusion rate, and baseline length, the constraint
path of complex terrain on the reliability and accuracy consistency of GNSS RTK measurement has been clarified. On this basis, a
representative accuracy evaluation index system was proposed, and an error quantification model and technical optimization strategy
were constructed based on measured data. The research results provide theoretical support for improving the surveying adaptability
of RTK technology in typical complex terrain environments such as mountains, hills, and canyons, and have practical significance for
ensuring the reliability of high-precision surveying results.
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