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ABSTRACT

Transportation is crucial for the development of any country, and road transportation
plays a significant role among all the modes of transportation. One of the most common
challenges in transportation is safety, and road safety is of utmost importance due to the
high number of fatalities, injuries, and property damage resulting from road crashes. The
UN General Assembly Decade of Action for Road Safety 2021-2030 aims to prevent at
least 50% of road traffic deaths and injuries by 2030, and hit-and-run crashes pose a
significant challenge to achieving this goal. Hit-and-run crashes are dangerous because
the responsible vehicles leave the crash location without reporting the incident or helping
the victims. This significantly increases the risks of severe injuries and fatalities due to
emergency assistance delays. Despite hit-and-run being designated as criminal offence,
these crashes are common, and the analysis of such incidents is challenging due to the
unavailability of information about the impacting vehicles and difficult to analyze and
address this.

This thesis presents a framework to predict hit-and-run crash-causing vehicles and fills
the research gap about incomplete crash database due to unknown vehicles of hit-and-run
crashes. Identifying unknown vehicles involved in hit-and-run crashes improves the
quality of road crash data, and crucial timings and potential impacting vehicles and
victims' portfolios are also studied. The framework is based on machine learning
techniques, and its results are validated and verified through temporal trends,
observations, and statistics. The results show that the possible hit-and-run vehicles
predicted through machine learning models are synchronous to observations during that
period. Other findings on vulnerable timings and days of fatal hit-and-run crashes are
similar to some established research in the area. The methodology is highly scalable and
capable of completing a crash database, thereby identifying useful information previously
ignored. The thesis explores the impact of hit-and-run crashes and proposes mechanisms
to minimize them, which can help achieve the UN's ambitious targets for road safety. The
proposed framework can serve as a basis for future research and road safety planning,

highlighting the importance of addressing hit-and-run crashes to improve road safety.
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