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A PPE Non-Compliance Detection Algorithm for Construction Site

Using 3D Pose Estimation and Ray-casting
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Abstract

The construction industry poses a high risk of accidents.

To ensure effective safety management, it is necessary to establish a

three-dimensional system that integrates contextual information and spatial data across various stakeholders. This study proposes a

helmet-wearing detection algorithm based on 3D human pose estimation. The proposed system combines 2D object detection, 3D pose

estimation, and ray-casting to determine helmet-wearing status. A key distinction of this approach lies in its integration of 2D equipment

detection and 3D pose estimation into a unified pipeline. The system was evaluated through two scenarios, and future work will extend it

with BIM-based spatial data for an integrated 3D safety management system.
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3D Pose Estimation
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