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Design and Implementation of Integrated Preprocessing System for
Large-Scale GNSS Observation Data
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Abstract: In response to the rapid growth of global navigation satellite system (GNSS) observation data and urgent de-
mands for multi-source data management, quality control, and automated processing, an integrated preprocessing system
for large-scale GNSS observation data is designed and implemented, which adopts a modular layered architecture and in-
tegrates functionalities including format conversion, data editing, quality checking, single-point positioning, result visual-
ization, and report generation. It is characterized by comprehensive functionality, reliable results, diverse outputs, high
automation, and efficient parallelization. A performance test based on the observation data from 135 reference stations
shows that, in a six-core twelve-thread computing environment, the system reduces the data processing time from 98 mi-
nutes to approximately 17 minutes, improving a 576. 5% efficiency, and the optimal performance is obtained with the paral-
lelism level close to the number of physical CPU cores. This system effectively reduces the complexity for preprocessing
large-scale GNSS data, significantly enhances its efficiency and reliability, and provides a strong data support for applica-
tions such as GNSS precise positioning. error modeling, and atmospheric inversion.
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