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Uncontrolled intersections decision-making method for

intelligent driving vehicles based on Level-K
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Abstract: To ensure the safe and reasonable passage of intelligent driving vehicles through uncontrolled
intersections, a sequential decision-making method based on the Level-K game model was proposed.
Firstly, the initial classification of vehicle reasoning levels was conducted through trajectory prediction and
correlation analysis among vehicles. On this basis, the concept of sequential priority was introduced into the
improved Level-K game framework to construct decision—-making model for uncontrolled intersections.

Secondly, to reduce unnecessary interactions among vehicles and lower the computational complexity of
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the decision—making model, a game start and end discrimination mechanism was proposed to dynamically

screen the objects participating in the game. Meanwhile, to ensure the safety of the decision—making, a

rectangular vehicle model was proposed to assess the collision risk of vehicles. Finally, the effectiveness of

the proposed method was verified through experiments. The results show that the interactive decision—

making method proposed can effectively avoid potential collision risks and enable intelligent driving vehicles

to pass through intersections safely and reasonably.

Key words: vehicle engineering; intelligent driving vehicles; trajectory prediction; game theory;

uncontrolled intersection
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Fig. 2 Snapshot of vehicle interaction process in intersection scenarios
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Fig. 4 Snapshot of vehicle interaction process in conflict scenarios
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Fig. 6 Snapshots of vehicle interaction processes in multi-vehicle dense scenarios
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