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Research on Methods for Improving Satellite Navigation Positioning
Accuracy Based on Multi-source Data Fusion
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Abstract: Multi-source data fusion technology plays a significant role in improving satellite navigation positioning
accuracy. By integrating satellite navigation signals, inertial measurement units (IMUs), ground base station
data, and meteorological information, the limitations of single data sources can be effectively overcome,
enhancing positioning accuracy and reliability. Data fusion algorithms such as Kalman filtering and par—
ticle filtering are employed to process sensor data in real-time, optimizing positioning results. In dynamic
environments, combining the advantages of multiple sensors significantly improves the anti—interference
capability and precision stability of satellite navigation systems in complex scenarios. Additionally, fusion
technology further enhances positioning performance under multipath effects, ensuring high—precision nav—
igation in complex settings such as urban canyons and highways. This approach not only optimizes posi—
tioning accuracy but also enhances system robustness, holding promise for a wide range of applications.

Keywords: multi-source data fusion; satellite navigation; positioning accuracy; Kalman filtering;
particle filtering
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