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Abstract

Traffic congestion is often studied through aggregate flow relationships or increasingly sophisticated data-
driven models. Yet many traffic phenomena ultimately emerge from countless local interactions among
individual drivers. Understanding how these microscopic interactions generate macroscopic traffic patterns
remains a fundamental challenge in transportation science. This seminar presents a behavioral modelling
framework for investigating vehicle interactions on bidirectional undivided narrow roads, where opposing
traffic creates lateral friction and complex passing maneuvers. Drawing on the concept of behavioral
heuristics, a heuristic-based passing model is developed in which drivers continuously respond to perceived
visual stimuli and steering uncertainty when selecting both their driving direction and speed. Unlike
conventional rule-based traffic models, the framework provides an interpretable behavioral explanation of
how drivers navigate constrained environments. The model is calibrated and validated using controlled
field experiments involving real vehicles and drivers on roads of different widths. The results show that the
proposed approach accurately reproduces observed passing trajectories, speed adjustments, and clearance
distances. More importantly, when embedded within a traffic simulation framework, the same microscopic
behavioral principles successfully reproduce macroscopic speed—density relationships observed in real-
world traffic streams. The findings demonstrate how simple behavioral heuristics can give rise to complex
traffic dynamics and offer new insights into the behavioral foundations of congestion formation, roadway
design, and next-generation traffic modelling.
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