Abstract

Connected Autonomous Vehicles (CAVs) at unsignalized intersections present an opportunity
for greater vehicle throughput and fewer stoppages. By coordinating their arrival times at
the intersections, vehicles can avoid collisions while minimising the need to stop completely.
Several solutions to this problem have been put forward with some far outperforming signalized
intersection models such as the traditional traffic light junction.

These solutions offer a mix of centralised and distributed approaches, with centralised solutions
requiring a controller to be physically present at the intersection and distributed solutions
involving only the vehicles with no additional infrastructure required.

This paper presents a distributed solution to CAV traversal of unsignalized intersections using a
parallel implementation of Monte Carlo Tree Search (MCTS). The root parallel method is used
along with a majority vote system in order to unify the search trees. MCTS has shown promise
in a centralized intersection management solution, in particular with regards to computation
time and handling higher traffic density. With some existing distributed solutions shown to
struggle in higher traffic density, we aim to show that MCTS can work in a distributed solution
and mitigate the problem of solving for higher traffic density.

We compare the MCTS approach with a basic first-come first-served (FCFS) policy as has
been used in existing solutions. The paper will demonstrate that this parallel implementation
of MCTS is successful at safely coordinating the vehicles at the intersection and is capable
of outperforming the FCFS policy. It is also noted that the root parallel method may not be
the most efficient use of the combined computational power of the vehicles as the consensus
amongst vehicles on the chosen solution is typically very low.



