Presented as late breaking results contribution
21st IFAC World Congress (Virtual)
Berlin, Germany, July 12-17, 2020

Game-Theoretic Approach to
Decision Making for Multiple Vehicles
at Roundabout *

Sasinee Pruekprasert * Jérémy Dubut *** Xiaoyi Zhang*
Chao Huang *** Masako Kishida *

* National Institute of Informatics, Hitotsubashi 2-1-2, Tokyo
101-8430, Japan, {sasinee, dubut, ziaoyi, kishida} @nii.ac.jp
** The Japanese-French Laboratory for Informatics

*** College of information science and engineering, Northeastern
University, 110167, China

Abstract: In this paper, we study the decision making of multiple autonomous vehicles in a
roundabout. The behaviours of the vehicles depend on their aggressiveness, which indicates
how much they value speed over safety. We propose a distributed decision-making process
that balances safety and speed of the vehicles. In the proposed process, each vehicle estimates
other vehicles’ aggressiveness and formulates the interactions among the vehicles as a finite
sequential game. Based on the Nash equilibrium of this game, the vehicle predicts other vehicles’
behaviours and makes decisions. We perform numerical simulations to illustrate the effectiveness
of the proposed process, both for safety (absence of collisions), and speed (time spent in the
roundabout).
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