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Abstract: In this presentation, we discuss how cones represent a geometrical entity that can be 
used as fundamental constructs for several motion planning applications for autonomous vehicles.  
We begin by introducing the notion of a collision cone and demonstrating its applicability to 
facilitate collision avoidance between moving objects in dynamic environments, which is an 
important problem that appears in several diverse fields including robotics, air vehicles, 
underwater vehicles and computer animation.  We then discuss how the notion of a safe-passage 
cone can be used to determine safe trajectories for UAVs to pass through narrow, moving orifices, 
which is an important problem that appears when UAVs are used to assist fire-fighting in buildings, 
performing ship inspections, and as precision munitions.  We subsequently discuss how the notion 
of a rendezvous cone can be used to generate trajectories that enable footprints of multiple UAVs 
to overlap with one another while performing sweep operations for intruder detection, or 
facilitating communication among a network of UAVs.  The cones developed have strong 
analytical foundations, and this is used as a basis to determine analytical guidance laws that enable 
autonomous vehicles perform a broad spectrum of applications.   
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