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[Abstract] In the context of real-world driving environments, due to the perturbation of perception data and
the unpredictable behavior of other traffic participants, rational decision-making in highly interactive and intricate
driving scenarios considering the impact of uncertainty factors is one of the main concerns that decision-making and
planning systems for autonomous vehicles must address. A behavioral decision-making method for autonomous vehi-
cles navigating in uncertain environments is proposed in this paper. To mitigate the impact of uncertainty, the behav-
ioral decision-making process is transformed into a partially observable Markov decision process (POMDP). Further-
more, to tackle the computational complexity of the POMDP model, the complex network theory is applied for the
first time for dynamically modeling the microscopic driving environment surrounding the autonomous vehicle , which
allows for the effective characterization of interaction relationship between vehicle nodes and the scientific selection
of significant vehicle nodes, guiding the autonomous vehicle’s decision-making process, enabling precise identifica-
tion of critical vehicle nodes, and pruning the decision space. The effectiveness of the proposed method is verified in
a simulation environment, and the experimental results show that the proposed method has higher computational effi-
ciency, superior performance, and enhanced flexibility in comparison to existing state-of-the-art behavioral deci-
sion-making methods.
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