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ABSTRACT

As an essential part of terrestrial transportation, roads face the pressing challenge of accidents.
These accidents can have devastating financial and human impacts on individuals and society
as a whole. Consequently, the importance of examining road safety and the factors contributing
to accidents is evident. This research examines two smooth road segments, Ardakan-Naeen and
Naeen-Ardakan, located in Yazd province, based on six geometric and environmental
parameters: horizontal curvature, sight distance, distance from intersections, distance from
bridges, shoulder width, and land use. Each road was separately categorized into homogeneous
segments based on these six parameters and classified according to the severity of the geometric
and environmental factors associated with accidents. After incorporating accident data into both
roads, the severity of accidents for each segment was assessed using the EPDO index and was
classified into five distinct levels. Subsequently, the severity of accidents for each road was
predicted using three Deep Artificial Neural Network models: RNN, CNN, and MLFNN, based
on the geometric and environmental parameters. The RNN and CNN models achieved an
overall accuracy of approximately 20% on both roads, while the MLFNN model demonstrated
significantly better performance, with an overall accuracy of around 90%. The next phase
involved assessing the ability to predict accident severity on a particular route by training a
model with data from comparable routes, employing the advanced method established in this
study (MLFNN). The requirement for the similarity of two routes is based on their geometric
characteristics and the daily traffic volume on both routes being analyzed. This process
achieved an overall accuracy of 88% when trained on the Ardakan-Naeen route and tested on
the Naeen-Ardakan route, as well as an overall accuracy of 78% in the reverse scenario, which
are considered acceptable results. The concluding part of this research focused on evaluating
how improvements in geometric and environmental factors on each route could reduce the
severity of accidents in segments with extremely high accident rates. The findings indicated
that on the Ardakan-Naeen route, the presence of a shoulder significantly influences the
reduction of accident severity, while on the Naeen-Ardakan route, land use has the most
substantial effect. Based on these results, necessary modifications can be proposed to enhance
the conditions of these segments to mitigate accidents.

Keywords: Road Accidents, Deep Artificial Neural Network, Segmentation, Accident-Prone
Areas, Geometrics Parameters
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