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positioning via tight-coupling of GPS carrier phase and

5G-D2D Enhanced Relative Navigation Method for UAV Swarm

Xiong Jun, Xie Xiangpeng, Zhou Feng

Nanjing University of Posts and Telecommunications, Nanjing 210023, China

Abstract: Precise relative navigation state estimation is a key step for unmanned aerial vehicle (UAV) formation flight.
To address the performance degradation issue of relative navigation systems in traditional UAV swarms under poor
satellite navigation availability, this paper introduces an enhanced UAV relative navigation state estimation method
utilizing 5G—D2D communications. The proposed method designs an observation model for the relative state filter,
based on double-differenced pseudorange measurements and 5G—-D2D measurements. Additionally, a relative
motion model between UAVs is constructed based on the characteristics of the attitude and heading reference system
(AHRS). Subsequently, an Extended Kalman Filter (EKF) is employed as the estimation framework to integrate all
navigation sensor information. Simulation results reveal that 5G—D2D measurements can significantly improve the
performance of relative navigation systems that solely rely on satellites, with a more pronounced enhancement when
fewer satellites are available. This work can effectively reduce the reliance of UAV relative navigation systems on
GNSS and enhance the accuracy of relative navigation estimation.
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