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The problem that makes multiple agents move to their destinations without collisions is called Multi-agent Path Finding

(MAPF), which is receiving a lot of attention due to its high practically, e.g., warehouse applications with autonomous

vehicles. Priority Inheritance with Backtracking (PIBT) is a decoupled approach to solve the iterative MAPF problem.

PIBT ensures that all agents reach their destinations in finite time when the environment is given as a biconnected graph.

In this paper, we extend target graphs of PIBT by introducing temporary inflation of agent priorities and discuss the

effectiveness of the approach.
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Fig.1: Example of PIBT. Desired nodes for each agent are depicted
by dashed circles. Flows of priority inheritance and backtracking
are drawn as single-line and doubled-line arrows, respectively. As
a result of consecutive priority inheritance (ao — a1 — a2), as
has no escape nodes (1a). To avoid collisions, ap—a2 have to wait
backtracking before moving. In (1b), a3 sends as invalid to a» then
a2 changes its target node (a4). In this time, a4 can successfully
move and sends as valid to az. Similarly, a; and ao receive as
valid (1c) and then they start moving (1d).
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Fig.2: Example of deadlock/livelock situations.
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Fig.3: Experiments. 3a) The map is 30x 30 4-connected undirected graph, which is designed so that G’ is connected. The figure contains
200 agents. 3b—3d) Results. PIBT+TI (Temporary Inflation) is a proposal. Service time and makespan is average over only success cases.
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