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Dynamic Relative Positioning Method Based on Inertial
Navigation and Data Link

Hao Jing, Yu Baoguo
(Satellite Navigation Systems and Equipment Technology National Key Laboratories,
Shijiazhuang 050081, China)

Abstract: Aiming at the problem of how to realize the relative positioning between unmanned aerial vehicles (UAV) when satel-
lite navigation and positioning are unreliable in complex environment, a dynamic relative positioning algorithm based on the combina-
tion of airborne inertial navigation system and data link ranging is proposed. The method using airborne data link communications
ranging capacity and output of airborne inertial navigation system of UAV combined with the velocity vector information, relative po-
sitioning between the machine model is established, by the least squares method to estimate the relative position between the UAV,
realizing the real — time relative positioning between UAV machine capacity. There is still an error in the relative location of the rela-
tive location that is calculated from the least squares, Aimed at least squares relative positioning error, the rank— deficit adjustment
algorithm is proposed to correct the relative positioning error between UAV groups. Simulation results indicate; The relative positio-
ning method based on the least square method can slow down the divergence of relative positioning error of inertial navigation system
and improve relative positioning accuracy of inertial navigation system to about 3 times, the rank—deficit net adjustment algorithm can

improve the accuracy of least square relative positioning by 2 times.

Keywords: inertial navigation system; data link; co—location; rank deficit net adjustment
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