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Multi-target Tracking Based on the Collaboration of Mother-daughter Multi-UAV
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Abstract: In multi-target tracking by multiple UAVs (unmanned aerial vehicles), the obstacle positions are random, and
multiple targets scatter and maybe move out of sensor perception range. To solve the problems, a multi-target joint coverage
and tracking method based on mother-daughter multi-UAV system is proposed. Firstly, the minimum bounding circle gen-
erated by Welzl’s algorithm is used to guide the mother UAV to plan a tracking trajectory for covering more targets. Then,
the daughter UAVs are scheduled to approach the targets for one-on-one tracking, based on the positions of multiple targets
predicted by the mother UAV. Finally, the mother and daughter UAVs continuously and stably observe multiple targets in
the area through online collaborative tracking. Simulation results show that the proposed method can effectively enhance the
observation capability of multiple UAVs for multiple targets, and the mother-daughter UAV multi-target tracking experiments
in outdoor scene verify the effectiveness of this method deployed on actual multi-UAV platforms.

Keywords: UAV (unmanned aerial vehicle) target tracking; minimum circle covering; multi-UAV; task allocation; collab-

orative trajectory planning
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Fig.1 Three schemes of multi-UAV multi-target tracking
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Fig.2 The framework of the system
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Fig.5 Screenshots of the mother UAV using three different tracking methods to track 5 targets
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Fig.6 The collaborative tracking process of the mother-daughter UAVs for five targets in a scene with 100 obstacles
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Fig.12 Experiments on multi-target tracking conducted in outdoor environments
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