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Automated detection and analysis technology for traffic conflicts
based on unmanned aerial vehicle video data

GUO Yan-yong', LUO Yuan-wei', DAI Shuai*, LIU Pan™'
(1. School of Transportation, Southeast University, Nanjing 211189, Jiangsu, China;
2. Research Institute for Road Safety of MPS, Beijing 100176, China)

Abstract: To achieve rapid and automated extraction of traffic conflicts, a traffic conflict detection
and extraction method based on unmanned aerial vehicle (UAV) video was proposed. A video
stabilization method integrating feature point extraction and matching algorithms was developed
to eliminate frame-to-frame translation and rotation caused by UAV flight jitter and to ensure
stable vehicle trajectory extraction. A rotated vehicle detection algorithm based on the YOLOv8-
OBB model was developed and combined with the ByteTrack tracking method, where high- and
low-confidence detection boxes were fused to enable continuous extraction of vehicle trajectories.

The Savitzky-Golay filter was adopted to denoise and smooth the trajectories, thus retaining the
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original features of the trajectories and eliminating noise. A traffic conflict detection and
classification method based on vehicle trajectories was developed, using bounding box-based
approaches to calculate TTC, PET, and MTTC indicators and improve detection accuracy.
Invalid conflicts were eliminated through a rationality verification mechanism, and angular
conflicts, lateral conflicts, and rear-end conflicts were distinguished according to the vehicle
heading angle and the predicted collision position at the time of conflict. A case study was
conducted at three signalized intersections in Nanjing. The results show that traffic conflicts can
be extracted rapidly and accurately from videos by the automatic traffic conflict detection method,
with a detection accuracy of 92%. The average processing speeds of the video stabilization
algorithm, trajectory extraction algorithm, and conflict extraction algorithm are 3. 64 frames per
second, 5. 38 frames per second, and 250 frames per second, respectively, which meet the
requirements for rapid analysis of large-scale video data. The results help improve the quality of
traffic conflict data and provide reliable data support for traffic safety research based on traffic
conflicts, demonstrating broad application potential.
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Fig. 1 Structure of automatic conflict extraction method for UAV video
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Fig. 2 TIllustration of feature point extraction in video images
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Fig.5 Training losses of object detection models
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Fig. 6 Illustration of object detection results
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Table 1 Comparison of object detection models
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Table 2 Performance comparison of multi-object tracking algorisms
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Fig. 8 Analysis of tracking trajectory errors by Bytetrack
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Table 3 Illustration of vehicle trajectories

g | E| | RO | DA R R
K| AT | AR | YA | KIE | RE |
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Fig. 10 Illustration of vehicle trajectory and speed smoothing
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