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Crash Rate Analysis on Expressways Using Poisson Mixture Models
-For Mobile Device-based Situational Safety Information Service-

Toru KUMAGAI, Motoyuki AKAMATSU
National Institute of Advanced Industrial Science and Technology (AIST),
Human Technology Research Institute

Abstract: Crash rates are not constant throughout the roadways, and some places appear to induce more crashes
than others. These crashes are related to specific features of a given roadway and its environment. Crash rates
would be drastically reduced by providing drivers with information about high-risk places approaching near at
hand, by means of a vehicle-installed system. To this end, it is crucial to identify high-risk points on the roadway.
Screening of high-risk points using statistical data from crashes is, however, very difficult, except for points
inducing a large number of crashes. A considerable number of crashes may occur even if the crash rate is low, as
demonstrated in statistical theory. In this study, we proposed to utilize a Poisson mixture model in order to analyze
a given roadway into high-risk (and other) points. In the proposed method, we modeled the statistical data from
crashes with a Poisson mixture model composed of two Poisson models, using an iterative EM algorithm; and
assigned each point on the roadway to one of the two Poisson models, based on posterior probability of each
Poisson model. We determined that points belonging to the model with a higher mean value were high-risk points.
We applied the proposed method to the Tomei and Meishin expressways. Most roadway points classified as
high-risk points were likely to involve sharp curvature, steep slope and/or merging traffic into a busy lane with
heavy traffic around the respective point.

Keywords: Poisson mixture model, expressway, crash rate, vehicle installed system, high-risk point on
the roadway
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