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[Abstract] The interaction ability between Highly Automated Vehicles (HAV) with human-driven vehicles
is critical to the operational safety and efficiency of hybrid traffic in future. In order to test the interactivity of HAV,
the background vehicle in the testing scenario needs to have naturalistic interaction characteristics and reflect the
heterogeneous interaction strategy of human drivers. Based on the game theory, the Game-theoretical Strategic Inter-
action Model (GSIM) is developed in this paper. In the individual utility function, the interactive social character-
ization parameters with distinguishable values are introduced to directionally regulate the interaction strategy of the
background vehicle. The test results of unprotected left-turning scenarios at intersections show that GSIM preserves
the interpretability of natural driving stepwise planning and mutual interactions to ensure simulation accuracy of in-
teractive behaviors. GSIM is also able to effectively reflect the interactive strategy of human driving in high-risk sce-
narios, helping to provide challenging and valuable testing scenarios. Compared to traditional Intelligent Driver
Models, GSIM improves average simulation accuracy by 42.8% in unprotected left turn scenarios and serious con-
flicts recurrence rate by 25.8%.
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