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Analysis of GNSS pseudorange single—point positioning accuracy based on least squares
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[Abstract] Global Navigation Satellite System (GNSS) pseudorange single—point positioning technology holds
significant importance in the field of navigation and location—based services due to its simplicity of operation,
low cost, and global coverage. This paper systematically elaborates on the fundamental principles of GINSS
pseudorange single—point positioning, with a focused investigation into the positioning solution model based on
the least squares estimation algorithm. It also provides a detailed analysis of the primary error sources and their
correction methods. A pseudorange single—point positioning program was developed to process observation
data from IGS reference stations located in different regions worldwide. Experimental results indicate that the
accuracy of least squares—based pseudorange single—point positioning can reach the meter level, and positioning
accuracy is significantly influenced by the geographic location of the station and temporal variations. To further
enhance the practicality of positioning results, this paper introduces a mean filtering algorithm for
post—processing smoothing of the positioning outcomes. The results demonstrate that this filtering method
effectively suppresses high—frequency noise in the positioning sequence, improving the stability and smoothness
of the positioning results. This provides an effective post—processing approach for enhancing the performance of
pseudorange single—point positioning.
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