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monitoring algorithm based on variance inflation model
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Fig. 2 Single-fault positioning error at JX02 station
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Tab. 1 Statistics of integrity monitoring performance
in single-fault simulation experiments
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Fig. 3 Stanford diagram of single-fault integrity monitoring at JX02 station
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Tab.3 Statistics of positioning errors at C3 station
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Fig. 10 Stanford diagram of integrity monitoring at C3 station
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Abstract: To address the limitations of traditional RAIM algorithms, including abnormal fault detec-
tion and insensitivity to small faults, we introduce the concept of variance inflation from robust esti-
mation into receiver autonomous integrity monitoring(RAIM). A RAIM algorithm combing variance
inflation model is proposed, with an improved fault handling process. Integrity determination is per-
formed using the user’s protection level based on positioning uncertainty, and multi-constellation sim-
ulations and real-world tests in complex environments are conducted. The simulation results show
that the proposed method can accurately detect a significant fault of 30 meters and effectively mitigate
the impact of a small 5-meter fault on positioning results, successfully restoring the positioning error
level to the state before the fault is introduced. The real-world test results show that the proposed
method achieves horizontal and vertical availability rates of 95.38% and 98. 74 %, respectively, which
are 11.63% and 5. 06% higher than traditional RAIM algorithms. In terms of positioning accuracy,
compared to traditional RAIM algorithms, the proposed method improves precision in E, N, U direc-
tions by 23.03%, 11.68% ., and 26.79% , respectively.
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