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Overview of GNSS/INS ultra-tight integrated navigation

NI Shaojie, LI Shiyang, XIE Yuchen, DENG Ding
(College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: GNSS/INS ultra-tight integrated navigation system has become a research hotspot in the field of integrated navigation due to its high

positioning accuracy, excellent dynamic performance and strong anti-jamming ability. The principle of GNSS/INS ultra-tight integration was

introduced, and the advantages and features of ultra-tight integration mode relative to other integration modes were compared based on the analysis

of the technical principle. The domestic and international research status was introduced, represented by ultra-tight integration under high dynamics

and MIMU/GNSS ultra-tight integration. The key technologies such as fault-tolerant control technology, neural network assistance, and multi-sensor

assisted ultra-tight integration were summarized, and the prospect of GNSS/INS ultra-tight integration towards low cost, high precision and strong

stability was prospected.
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Fig. 1 Loose integration system architecture
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Fig.2 Tight integration system architecture
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Fig.3 Structure diagram of vector tracking loop
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Fig.4 Divergence on the concept of ultra-tight integration
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Fig.5 Ultra-tight integration system architecture
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Tab.1 Comparison of different kind of ultra-tight integration
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