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Abstract: Aiming at the problems in the traditional positioning error evaluation of long-endurance naviga-
tion, a new positioning error evaluation method based on inertial navigation error propagation function fit-
ting is proposed. Based on the characteristics of the positioning error propagation model of the long-endur-
ance navigation system, the error propagation fitting function is established by using the trigonometric
function, which mainly includes the Earth period and the Foucault period, reflecting the long-term er-
ror characteristics of the inertial navigation. The definition and calculation method of inertial navi-
gation error agreement degree are put forward, which realizes the quantitative evaluation of inertial
navigation system positioning error for long-endurance. A comparative analysis of two sets of long-
endurance inertial navigation ship-borne experimental data with roughly the same accuracy has
been carried out. The results show that the new evaluation method can give a more reasonable
judgment of the pros and cons of positioning performance. Finally, some improvement suggestions
for integrated navigation technology are proposed for the requirement of long-endurance autono-
mous navigation.
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Fig. 1 Comparison of position deviation of five

new inertial navigation systems
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Fig. 2 Comparison of eastwards position errors
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Fig. 3 Simulation of two sets of INS position errors
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Fig. 5 Fitting result of group 2 error data
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