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( Collision—free Flight Planning for Cooperation of Multiple Unmanned
Aerial Vehicles )
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Abstract

The collision—free flight planning method based on the extended collision map is proposed for cooperation of multiple
unmanned aerial vehicles (UAVs) in a common 3-dimensional workspace. First, a UAV is modeled as a sphere, taking its
3-D motions such as rolling into consideration. We assume that after entering the common workspace, the UAVs move
along their straight paths until they depart from the workspace, and that the priorities of the UAVs are determined in
advance. According to the assumptions, the collision detection problem between two spheres in R can be reduced into the
collision detection problem between a circle and a line in R For convenience’ sake and safety, the collision regions are
approximated by collision boxes. Using the collision boxes, the entrance times of the UAVs are scheduled for collision
avoidance among the UAVs. By this way, all UAVs can move in the common workspace without collisions with one
another. For verifying the effectiveness of the proposed flight planning method, the simulation with 12 UAVs is carried
out.

Keywords : Collision-free flight planning, multiple unmanned aerial vehicles, entrance time scheduling
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Fig. 1. Definition of cooperation problem among multiple

unmanned aerial vehicles (UAVS).
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Table 1.

v; R; Si Gi
UAV, 05 045 | (0,7,2) |(10,1,7)
UAV, 0.7 0.08 | (41,0 |(96,10)
UAV; 0.3 022 |(8310)| (1,80
UAV, 0.1 091 | (1,0,2) |(7,10,9)
UAVs 0.8 015 |(9,10,3)| (3,0,8)
UAVs 1.2 082 | (0,28 |(10,7,1)
UAV; 0.6 053 1(10,3,2)| (0,69)
UAVs 0.3 059 |(6210)| (1,60
UAVy 0.3 007 | (70,1 |(5109)
UAVo 0.7 030 | (26,0) | (51,10
UAVnh 0.4 032 [(1081)| (0,23)
UAV1; 0.2 0.70 |(3,105)| (80,2)
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