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Classification of accident risk situations based on vehicle speed
estimation through lane-specific coordinate transformation
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Abstract

Compared to typical road environments, urban backstreet intersections are known to have a
particularly high risk of accidents. This paper proposes a model for recognizing risk situations from
CCTV video installed at such urban backstreet intersections. The proposed model has two main
features. First, since the distortion direction due to the camera viewpoint varies by lane at
intersections, lane-specific independent coordinate transformations to Bird's Eye Views (BEV) are
necessary for accurate vehicle speed estimation. Second, to detect risk situations with better
performance than existing video classification methods, the model determines risk situations at
intersections based on the estimated speed results. To validate the performance of the proposed
model, a simulated intersection environment was constructed, and a traffic accident video dataset
was collected. The video data are classified into three intersection situations: ‘safe’, ‘caution’, and
‘danger, with 72 video samples selected per class for training and performance validation. For
training the risk detection model proposed in this paper, YOLO v8 is employed to track vehicles in
the videos. Then, lane-specific independent BEV transformations are performed to correct distortion
based on the camera angle. After that, the model can estimate vehicle positions and speeds. To
confirm the real-world applicability of the proposed model, experimental results based on actual
road driving video are presented, where vehicle speed estimation is demonstrated. Utilizing the
estimated speeds and positions, a hazard recognition model based on a Multi-Layer Perceptron
(MLP) classifier is proposed. For performance evaluation, the model is benchmarked against a
Gate Recurrent Unit (GRU)-based model and an Inception v3-based video classification model. The
experimental findings reveal that the YOLO and MLP-based model achieves an accuracy of 89%
and an inference speed of bms, demonstrating superior performance in both accuracy and real-time
processing compared to the GRU-based and video classification models.
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