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Research on Fault-Tolerant Technologies and Reliability of Airborne Multi-Mode Navigation
Systems
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[Abstract] Airborne multi—mode navigation systems use a dual-redundancy architecture incorporating both
hardware and software as the foundation for fault tolerance. Through multi—source information fusion and
dynamic weight allocation, the systems maintain navigation accuracy under fault conditions, while system
reconfiguration and adaptive error compensation enhance recovery capabilities. In terms of reliability assessment,
a multidimensional evaluation system is established by combining logical modeling with fault data analysis, with
particular emphasis on the intrinsic relationship between fault tolerance and reliability and the degradation
patterns of reliability under complex operating conditions. Based on these analyses, overall system reliability is
improved through lightweight fault—tolerant algorithms, optimized mode—switching design, coordinated
anti—interference strategies, and long—term stability maintenance.
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