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Fault-tolerant approach for INS/BDS/geomagnetic integrated
navigation based on vector inspection federal filtering
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(Schoolof Measurement and Communication Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: Integrated navigation, which combines multiple types of navigation information to
achieve complementary advantages, has become the main direction of development in the field of
navigation applications. However, the increase of navigation information is bound to introduce
more sources of risk, reducing the reliability of the navigation system. The fault-tolerant method
based on federated filtering is currently the main solution to suppress the impact of fault informa-
tion. Nevertheless, the existing fault-tolerant methods generally adopt a unified detection mecha-
nism, without building fault detection models according to the error propagation characteristics of
each navigation subsystem, which may cause higher false alarm rates and missed detection rates.
To address these problems, this paper proposes an INS/BDS/genmagnetic integrated navigation
fault-tolerant method based on vectorized detection and federated filtering. By constructing fault
detection functions for different navigation information of INS/BDS/genmagnetic, more accurate
vectorized information allocation can be achieved, thereby effectively avoiding the loss of available

navigation information and the impact of fault navigation information on the overall system. Simu-
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lation results show that the proposed method can effectively isolate different types of fault infor-

mation, reduce their impact on fault-free navigation information and the overall system, and im-

prove the accuracy and reliability of integrated navigation.

Key words: Vectorized detection; Federated filtering; Integrated navigation; Fault tolerance; Fault

detection and isolation
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