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Abstract: In response to the problem of GNSS signal loss leading to a sharp decrease of navigation accuracy in GNSS+INS integrated naviga-

tion, we proposed a GNSS+INS integrated navigation algorithm based on REF neural network. Firstly, we derived the mathematical model of

new algorithm, and used a vehicle model to conduct GNSS+INS integrated navigation positioning experiments. The experimental results show

that under normal GNSS+INS integrated navigation, the maximum errors of navigation position in the N, E, and U directions are 1.87 m, 2.12 m,

and 2.44 m, respectively. The RMS values in the N, E, and U directions are 0.86 m, 0.91 m, and 1.13 m, respectively, and the STD values are

0.80 m, 0.82 m, and 0.95 m, respectively. In the case of GNSS signal loss, only the INS works normally, and the navigation position error and ve-

locity error significantly increase. By using the REF neural network model to correct the INS navigation error, the divergence of INS error can be

effectively suppressed. At this time, the RMS values of position error in the N, E, and U directions increased by 59.24%, 63.35%, and 68.87%,

respectively, and the RMS values of velocity error in the N, E, and U directions increased by 46.03%, 45.99%, and 47.22%, respectively. The

new algorithm aims to suppress INS error divergence, correct navigation information, ensure the normal operation of integrated navigation sys-

tem, and improve navigation accuracy and reliability by learning when INS navigation alone is missing GNSS signals.
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