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Inertial Dynamic Model of GPS/INS Integrated Navigation
Based on Newton Interpolation

LI Zengke' GAO Jingxiang® WANG Jian ' HU Hong *
1 Key Laboratory for Land Environment and Disaster Monitoring of SBSM,
China University of Mining and Technology, Xuzhou 221116, China
2 Jiangsu Key Laboratory of Resources and Environmental Information Engineering,

China University of Mining and Technology, Xuzhou 221116, China

Abstract; In GPS/INS integrated navigation, the low precision of the INS dynamic model reduces nav-
igation accuracy. Based on Newton interpolation, a multi-order dynamic model algorithm for GPS/INS
integrated navigation is proposed. First, the detail algorithm of Newton interpolation is introduced.
Based on this a Gauss-Markov model of the inertial system is modified to realize the multi-order mod-
el. The design formulas of the observation and dynamical models are presented. Finally, an actual cal-
culation was performed to test the validity of new algorithm. The results of the experiment indicate
that when compared with the Gauss-Markov model, the inertial dynamic model for GPS/INS integrat-
ed navigation based on Newton interpolation can improve the position and attitude precision effective-
ly. At the same time, an analysis of the experiment shows that a 4-order Newton interpolation model
not only enhances model precision, but also reduces model complexity, which provides a good refer-
ence for order selection in the Newton interpolation model.

Key words: GPS/INS integrated navigation; Newton interpolation; dynamic model; Gauss-Markov

process
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