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ABSTRACT

Understanding car following behavior is essential for predicting driver behavior and ensuring
road safety. By developing a model that considers the social behavior of a specific region and
climate conditions, we can establish a safe distance between vehicles and reduce the risk of
front-rear collisions in traffic. The minimum safe distance between the following vehicle and
the vehicle in front can be determined by establishing a relationship between their speeds and
spacing interval and predicting how the following vehicle's reaction depends on the behavior
of the vehicle in front. In this study, we compared the most common linear, logarithmic,
exponential, and parametric relationships by analyzing the traffic data of vehicles on Modares
highway. We used SPSS software to process and analyze the data. The comparison results
showed that the best regression model for speed and spacing interval is a quadratic parabola
with a determination coefficient R2 equal to 0.943. The best model for speed and headway is
also a quadratic parabola, which is less dependent on the spacing interval than on speed. This
is because the value of the headway generally remains constant in most cases and undergoes
fewer changes compared to the spacing interval. Investigating the quadratic relationship
between speed and spacing reveals that the speed variable has a direct relationship with the
spacing interval. As the speed increases, the spacing also increases. This is because drivers
increase their distance from the car in front to enhance safety at high speeds. The relationship
between speed and headway is inversely proportional, meaning that as the speed of vehicles
increases, the headway decreases.
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