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Integrity Monitoring of GNSS/INS Tightly Coupled Based on Single-Filter AIME

Sun Shuguang, Wang Tianguang, Liu Ruihua
Civil Aviation University of China, Tianjin 300300, China

Abstract: Integrity is an important indicator for measuring navigation performance, and its key lies in the integrity
monitoring algorithm. Autonomous Integrity Monitoring Extrapolation (AIME) algorithm requires to construct parallel
hierarchical filters for fault detection and exclusion(FDE), which leads to the disadvantages of complex structure and
extensive computation. To address the shortcoming, a Single-Filter AIME (SFAIME) algorithm based on different
visible satellite test statistics was proposed. To monitor the integrity of the Global Navigation Satellite System (GNSS)/
Inertial Navigation System (INS) tightly coupled navigation system. The simulation results show that the SFAIME
algorithm can effectively perform FDE after the satellite encounters a ramp fault. And compared to AIME algorithm,
the running time is reduced by over 40% during single satellite fault and by over 90.7% during dual satellites fault. The
more visible satellites there are, the more significant the processing speed advantage of the SFAIME algorithm

becomes.
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