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Abstract

To prevent rear-end collisions in two-lane roads, investigating the effect of overtaking
behavioral and platoon characteristics on time-to-collision (TTC) and reducing the
probability of collisions are vital in road safety issues. Therefore, the present study first
examines the characteristics of overtaking behavior of drivers in two-lane roads and then
investigates the impacts of these parameters on collision. Then, a dynamic probabilistic risk
model based on higher ordinary differential equation and binomial logistic regression is
presented, and a numerical solution using Euler's numerical method is applied. Then the
effect of variables on TTC with the artificial neural network multilayer perceptron (ANN-
MLP) is determined. The results of this study showed that the surrogate safety measure for
collision under the effect of overtaking behaviors of drivers, and platooning is 2.4 seconds.
Also, the proposed model and its solution by the Euler's method to investigate the effect of
overtaking and driver behavior characteristics on TTC showed that the variables of speed,
lateral placement, and decision time lead to increasing the risk of TTC by 0.95, 0.92, and
0.91, respectively. However, variables such as time headway, overtaking time in both
directions, and overtaking distance have an inverse effect on the risk probability of the
critical TTC which by reducing these variables, the risk probability of TTC increases by 0.93
and 0.87. The results of the effect of the variables on risk probability of TTC showed that
the highest effect is related to the time headway as 1.7 times higher than other variable. The
lowest effect is related to lateral placement, with a value of 0.7 times less than other

variables.

Keywords: Two-lane roads, Time to collision, Dynamic probabilistic risk model, Higher
ordinary differential equation, Euler's method
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