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Abstract: To address challenges such as weak anti-interference capability, signal occlusion, and dynamic obstacles faced
by the Global Navigation Satellite System (GNSS) in complex environments, this study explores solutions for improving
navigation capabilities based on the integration of multiple technologies including multi-source data fusion, low-orbit satellite
augmentation, and artificial intelligence deep learning. An integrated approach combining multi-modal perception, intelli-
gent decision-making, and anti-interference technologies is adopted to construct a “perception-decision-application-feedback”
closed-loop system, and a multi-level collaborative “GNSS+"” fusion navigation architecture is designed, which includes a
signal perception layer, an analysis and decision layer., and an application service layer. By establishing a dynamic weight e-
valuation index system to quantify system performance, dynamic adjustment of navigation strategies is realized., providing
theoretical and technical support for the design of intelligent navigation systems in complex environments.
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