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Abstract: With the increasingly complex modern warfare environment, military missions have put forward higher requirements for the
accuracy, reliability, and anti-interference ability of military aircraft navigation systems. Research on multi-sensor fusion technology
has become an important method to improve the overall performance of navigation systems, addressing the inherent limitations of
single sensor navigation systems. The article systematically studies multi-sensor fusion technology in the field of military aircraft
navigation. Firstly, a detailed analysis was conducted on the shortcomings of modern military requirements and single navigation
systems, clearly demonstrating the necessity and significant advantages of multi-sensor fusion. Next, a detailed analysis was conducted
on the basic principles, data characteristics, and respective errors or vulnerabilities of inertial navigation systems, global satellite
navigation systems, as well as auxiliary sensors such as astronomical navigation and visual navigation. Focus on discussing the key
algorithms of multi-sensor fusion, elaborating on the application of Kalman filtering and its improved algorithms (such as federated
Kalman filtering and adaptive filtering), and exploring methods for sensor fault detection and isolation. Next, the characteristics of the
two main fusion architectures, loose coupling and tight coupling, were compared, and specific engineering implementation measures
were analyzed in detail on how to ensure good robustness and anti-interference ability of the system in complex electromagnetic
environments. Finally, by designing some typical simulation experimental scenarios, the key performance indicators such as accuracy
and stability of the multi-sensor fusion navigation scheme were comprehensively evaluated. Effective multi-sensor fusion technology
can significantly improve the overall performance of military aircraft navigation systems in various complex environments,
demonstrating significant military application value.

Keywords: multi-sensor fusion; military aircraft navigation; Kalman filter; anti-interference ability; system robustness
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