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Abstract: When an autonomous vehicle (AV) is in motion, the driving risks caused by the external
environment can lead to occupants’ distrust, reducing their acceptance of AVs. Therefore, quantifying
occupants’ perceived risk is crucial for designing and evaluating AV behavior, as it provides theoretical
support for mitigating that risk. The paper quantifies the relationship between objective scenario-level risk
factors and subjective perception in overtaking scenarios using a logistic regression model. Firstly, based on
92 overtaking segments of data collected in real-world driving experiments, 7 candidate risk factors are

identified. Then, a logistic regression model is established in which the 5 risk factors that passed the
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hypothesis test are used as the independent variables and the binary classification of occupants’ perceived

risk serves as the dependent variable. The model analysis indicates that three factors, i.e. risk in adjacent areas

(S), time to collision (7,,;) and time headway (%,.), are significantly related to occupants’ perceived risk, with

la being the most influential factor. To classify whether occupants perceive risk, the cut-oft value of the

prediction model is set at 0.462, which is calculated from the Receiver Operating Characteristic (ROC) curve.

By using the HighD dataset, the cut-off value is verified and the accuracy of the prediction model is found to

be 89.1%. On this basis, three optimized driving strategies are formulated to mitigate high perceived risk in

overtaking scenarios. These three strategies are compared in driving-simulator tests in terms of traffic

efficiency and perceived risk, confirming the validity of the model's analysis conclusions.

Keywords: autonomous vehicles; perceived risk; scenario risk factors; binary logistic regression
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