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Abstract: Based on the analysis on the difference between vector tracking loop and scalar tracking loop on fault
detection, it is pointed out that in vector receiver of Global Navigation Satellite System (GNSS), the detection
statistic of Receiver Autonomous Integrity Monitoring (RAIM) algorithm is inaccurate because of the influence
of noise, and the propagation of fault information in the loop makes it difficult to identify the fault source. To
solve the problems, a double loop tracking structure based on pre-filter is proposed after modifying the
structure of vector receiver. In the new receiver, the influence of noise is reduced by pre-filter based on cubature
Kalman filtering algorithm, and the fault information is prevented from propagating to each other by switching
the loop. Finally, the method is verified by simulation. Simulation results show that the improved vector
receiver not only greatly reduces the mean and variance of RAIM detection statistics, but also improves the
accuracy of fault identification. Thus, the performance of RAIM is significantly improved.
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