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Abstract:
In this talk, I will present my recent work in path finding algorithms for single and multiple agents. For the
single-agent shortest path problem, I will present a new pre-processing algorithm called FastMap that
embeds the nodes of a given edge-weighted undirected graph into a Euclidean space in near-linear time.
The Euclidean distance between any two nodes in this space approximates the length of the shortest path
between them in the given graph. Later, at runtime, a shortest path between any two nodes can be
computed with an A* search using the Euclidean distances as heuristic. For the multi-agent path finding
(MAPF) problem, I will present a novel approach called MAPF-POST that makes use of a simple temporal
network to post-process the output of a MAPF solver in polynomial time to create a plan-execution
schedule that can be executed on robots with kinodynamic constraints. This schedule works on nonholonomic robots, takes their maximum translational and rotational velocities into account, provides a
guaranteed safety distance between them, and exploits slack to absorb imperfect plan executions and
avoid time-intensive replanning in many cases.
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