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This study examines the severity of injuries among vulnerable road users (VRUs)—specifically
pedestrians and cyclists—based on five years of crash data (2016-2020) from the U.S. state of
Michigan. To enhance the reconstruction of crash scenarios for these groups, a framework utilizing
the "GPTrace" technique was applied to identify underlying patterns in the crash data through an
unsupervised learning approach. The alignment between the methods confirms that three clusters
provide the most appropriate representation of the pedestrian crash data. Overall, the results
indicate that each cluster represents a distinct crash pattern with unique characteristics. The
GPTrace-based reconstructions for both pedestrians and cyclists reveal a mix of overlapping and
distinct crash patterns, highlighting the complex safety dynamics associated with VRUSs. These
findings suggest that, while both groups face risks at intersections, safety interventions should be

specifically tailored to the unique vulnerabilities of each group.
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