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Traffic collisions remain a significant concern worldwide, demanding innovative
solutions to enhance safety and improve emergency response. Existing research has
predominantly focused on crash risk prediction, crash anticipation, real-time vehicle
collision detection, crash detection using driving recorder videos, crash detection using
surveillance camera videos, internet of objects, deep learning and machine learning
techniques. To date, there have been limited studies focusing on evaluating
responsibility after vehicle collisions. Our research is one of the firsts to address this
issue and proposes a novel solution. Existing research estimates responsibility through
a data-driven process with explicit rules. Comparison was done on various statistical
learning methods (e.g., logistic regression with L1 penalty, random forests, and
boosting) using cross-validation to predict responsibility attributions made by experts
(considered as the gold standard) based on data routinely recorded by the police.

In our study, we go beyond and propose a practical solution for automatic vehicle

collision detection and responsibility assessment.
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Our original approach involves combining image detection, open data from the
OpenStreetMap API, and a knowledge system to assess the responsibilities of actors
involved in head-on collisions. The unique aspect of our work lies in this novel
approach, which enables us to handle a wider range of crash cases. This contribution
extends the existing body of research in the area of responsibility assessment. The
proposed system aims to provide accurate and timely evaluation of collision incidents,
facilitating fair responsibility attribution. By employing real-time video streaming and
advanced image processing techniques, it enables prompt detection and analysis of
collision incidents. The integration of open data enhances the contextual understanding
of the road environment, contributing to more accurate responsibility assessments by
improving the performance of responsibilities evaluation mainly during nighttime with
traffic lights and helps support more complex crash cases such as crashes without
traffic signs. The usage of a knowledge-based rules, ensure the high liability of the
system’s results in assessing responsibilities. Experiments shows that the employed
method helps the system to perform well (between 80 and 100% successful evaluation)
when the crash occurs at an intersection during daytime with/without traffic lights, and
during nighttime without traffic lights. The custom dataset, the head-on crash
detection model, the traffic light detection model along with the complex algorithm of
responsibility assessment will be the base for future works in the field of liability
assessment for autonomous vehicles that are nowadays one of the hottest research

topics.
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論文審査結果の要旨




