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The oil and gas production industry involves a large volume of high-risk operations with high inherent risks. The
traditional risk management model relies on on-site inspections by supervisors, which is plagued by issues such as
regulatory blind spots and incomplete coverage. As the temporal and spatial coverage of video surveillance
continues to expand, massive amounts of image data and information have been generated.This study collected
and sorted out 1.4 million on-site images of high-risk operations. By applying computer vision technology, it
constructed a multi-mechanism dynamic identification method for hazards that integrates object detection, pose
estimation, and object tracking. First, the object detection model outputs information such as target types, key
points, and IDs. Methods such as the spatio-temporal attention mechanism have been incorporated into the
object detection model to improve the recognition effect of multi-scale objects in images. Second, a human
skeleton point model is established using human pose estimation methods, and the spatial information in each
frame of images and the temporal information between consecutive frame sequences are fused through target ID
information to track the change patterns of human postures. Finally, algorithmic reasoning logic is designed
according to the types of violations that need to be identified, enabling computers to distinguish and recognize
the behaviors of key targets from complex video images, and automatically analyze and extract key
information.This study has developed 40 video recognition algorithms for operational hazards (with an accuracy
rate of > 90%), including those for identifying personnel standing under crane booms and failure to wear safety
belts at height. These algorithms realize real-time and intelligent identification and analysis of violations, facilitate
the transformation of operational risk management from "human-based prevention" to "human + technical +
intelligent prevention,” enable proactive intervention in operational violations, and further improve the level of
safety risk management.
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