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Path-planning for fleets of car-like vehicles, with almost-surely

guaranteed convergence

Abstract: A common approach to path planning for a fleet of vehicles involves two
levels: large-scale planning which designates long-term individual routes for each
vehicle, and small-scale planning that coordinates collision-free interactions
between small numbers of vehicles. Focusing on the small-scale part of the
problem, we provide a planner that provides (near-)optimal choreographies for a
small fleet of vehicles performing coordinated collision-free maneuvers in a
spatially constrained environment. The work consists of three parts: (1) setting up
the configuration space, which involves some discussion of non-Euclidean geometry
for the Reeds-Shepp vehicle model; (2) verifying the validity of the RRT* planner in
the non-Euclidean setting, which involves verifying that RRT* is applicable to this
setting, and (3) validating the method in C++. Critically, we find a flaw in the original
proof of convergence for RRT* in Euclidean space and provide a new proof in a
broader framework applicable to Euclidean and non-Euclidean spaces.
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