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Collaborative Navigation Method for 5G Cluster UAV Based on Configuration
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Abstract

Abstract: The existing range based cooperative navigation methods for clustered UAVs generally ignore
the impact of space configuration on positioning and energy determination, which makes it difficult to
obtain the accurate navigation and positioning results. In view of this, a collaborative navigation method
is proposed for 5G clustered UAVs based on spatial configuration optimization. The relative ranging error
model of UAVs based on 5G signals in complex environments is constructed, and the optimization
strategy for collaborative navigation nodes is established based on the minimum geometric division of
precision(GDOP) criterion to achieve the real-time optimization of collaborative navigation spatial
configuration; A collaborative navigation filter based on 5G ranging network is designed to estimate and
compensate the UAV navigation information online, so as to improve the collaborative positioning
accuracy of clustered UAVs. Simulation results show that through the proposed collaborative navigation
method, the slave positioning accuracy is improved by 42.05% on average, which provides an effectively
new method for clustered UAVs to achieve autonomous navigation when satellite signals are unavailable.
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