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Fault-tolerant federated filtering algorithm based on vector assignment in

integrated navigation system
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Abstract; Aiming at the problem that the navigation accuracy of integrated navigation system of aircraft decreases due to uncertain faults in

high dynamic environment, a fault-tolerant federated filtering algorithm based on vector information assignment was proposed. The fault detection

function in vector form was designed to determine the fault degree of each observation, which overcomes the disadvantage of isolating all the

observations of the fault subsystem at the same time. According to whether the observations were abnormal, the variable measurement noise matrix

and information distribution vector coefficient were reconstructed to distribute the information among the state variables of the sub-filter. While

isolating the abnormal observation of the fault subsystem, the correct observation information was utilized to the maximum extent. Simulation results

show that the algorithm can give full play to the advantages of each navigation subsystem, greatly improve the utilization rate of navigation subsystem

information, and have high accuracy and fault tolerance.
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Fig.1 Structure of the fault-tolerant federated filter
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Fig.2  Comparison of position error curves
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Fig.8 Comparison of velocity error in 400 ~ 550 s
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Fig.9 Comparison of position error in 400 ~ 550 s
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Tab.2 Comparison of navigation data errors between two algorithms in 400 ~550 s

Gt R I o 8 T vk L/(°) A(°) h/m v,/ (m/s) v,/ (m/s) v,/ (m/s)
Jiik 1 8.422x1077 11.25x10”7  6.517 0.118 0.151 0.183
SN EN
Jiik 2 2.686 x10~7 2.940x 10~ 2.557 0.080 0.098 0.076
Fik 1 2.238x1077 2.850x10~"  1.509 0.043 0.048 0.061
Yy )5 248
Jiik2 1,159 x 1077 0.968 x10~7  0.636 0.022 0.033 0.024
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