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Abstract: Roadway crashes have a very devastating impact on the society in general and on human resources in specific.
According to the National Highway Traffic Safety Administration (NHTSA), 35,092 people lost their lives in roadway crashes
in U.S. in the year of 2015, which is higher from 32,744 in the year of 2014. The previous represents a 7.2% increase, which
is the highest increase percentage in the last 50 years.
For the first time in the State of Wyoming, this paper investigated the applicability of using Artificial Neural Networks
Multilayer Perceptron and Decision Tree approaches to identify crash hotspot or roadway segments of high tendency toward
having a crash in the future. The paper used ten years of crash data (2004-2013) on Two-Way Two-Lane rural highways
(TWTL) having a posted speed higher than 60 miles per hour (mph). The analysis was carried out using WEKA software
(Waikato Environment for Knowledge Analysis). The obtained results showed that the ANN and DT could be used as a useful
crash prediction tool with a reasonable accuracy.
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1. Introduction
The key goal of any roadway safety study is either to reduce the crash frequency or to minimize its severity. Crashes
in nature are rare and random events which can make their predictability hard in many roadway scenarios. However, the
previous encouraged researchers in the field to work their best out to predict roadway crashes as accurate as possible. One of
the approaches to predicting roadway crashes are the machine learning paradigms in general, Artificial Neural Networks and
Decision Trees in specific. They showed their power in prediction and were used in crash severity predictions. This paper aims
to use ANN (multilayer perceptron) and DT to predict the tendency of roadway segments to have a crash in the future.
Data mining methods are showing an elevated level of accuracy in data prediction in so many fields. These days, researchers
are examining several techniques to achieve higher level of accuracy. Many data mining approaches exist but still little work
is done on comparing their accuracy on crash dataset.
The paper focused on specific type of crashes, head-on and side swipe opposite direction crashes. Both types fall under
the umbrella of roadway departure crashes. Roadway departure crashes received the priority as the most severe crashes in the
category. They include single-vehicle-run-off-road crashes (SVROR), opposite direction sideswipe and head-on crashes.
According to the Wyoming Strategic Highway Safety Plan (SHSP) issued in 2012, lane departure crashes comprised 72 percent
of all severe crashes. [1] An artificial neural network (ANN), or which is often called a "neural network" (NN), is a
computational approach that uses the biological neural network as a base. In another way, it is an imitation system of biological
neural system [2]. Decision tree construct classification models and present them in a form of a tree structure. It breaks down
the dataset to a smaller subset in the meantime an associated decision tree is developed. The decision tree is based on what is
called a top-down approach method, where the root is the data set and the leaf is the subset [3]. Neural network approach was
used by Yang, et al. used NN approach to identify safe driving scenarios with the least chances of having a fatal or injury crash
on the roadway [4, 5, 6]. Cramer’s V Coefficient rules were used to highlight the variables that play a key role in causing an
injury or fatal crash [7, 8]. Multilayer perceptron was used to predict the likelihood of having a crash at a specific roadway
section by Akomolafe O.P. [9]
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