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Safety Distance Monitoring Method for Personnel Live Working Based on Human Joint
Point and Point Cloud Registration
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Abstract: The distance detection mathods based on object detection and localization are hard to meet the practical
requirements of anti-electric shock safety distance monitoring due to the factors sch as the complex environment of
power operation scenarios and the fact that workers are easily onstructed.Therefore, a safety distance monitoring
method for human anti-electric shock based on human joint point and point cloud registration is proposed in this pa-
per. As for such issues as low speed, low efficiency of pose parameter determination and weak generalization of the
two-stage object detection method in AlphaPose, in this method the VOLOVS is adopted to replace the original hu-
man detection module, and a parametric pose non-maximum suppression methos is proposed to rapidly determine
pose parameters. Furthermore, an improved human pose estimatino network is used to perform fast worker detec-
tion and human pose estimation in the input image , thereby obtaining the worker’s detection bounding box and joint

point position information. Then, the data of human joints and scene point cloud are fused to obtain the point cloud
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containing the spatial location information of workers. Finally, the safe distance is calculated by using the spatial lo-
cation information of the human joints and the live equipment to achieve the real-time monitoring and early warning
of operator’ s safe distance. The test results show that the accuracy and speed of the human pose estimation method
proposed based on YOLOv8-s and improved AlphaPose are up to 87.03% and 22.88 FPS respectively.The applica-
tion cases show that the method proposed in this paper achieves a maximum error of only 88.70 mm and an average
inference time of 61.20 ms for monitoring the safe distance of personnelworking near electricity , meeting the practi-
cal requirements for managing the risk of electric shock to personnel during power operations.

Key words: human joints; human pose estimation; point cloud registration; live working; safe distance monitor-

ing; YOLOvS
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Fig. 1 The principle of personnel safety distance monitoring based on human joint point and point cloud registration
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Fig. 2 Improved human pose estimation network
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Fig. 3 Diagram of the method in this paper
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Table 1 Precision comparison of different human pose

estimation networks
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Table 2 Performance comparison of different object detection networks and human pose estimation networks
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AlphaPose 85.83 29.5 9.29
SSD 78.1
B &EIRS 87.19 20.8 10.11
AlphaPose 85.91 29.5 5.81
Faster R-CNN . 142.6
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YOLOV5-s ) 40.7
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AlphaPose 85.64 29.5 16.10
YOLOX-s . 32.6
BRI 87.09 20.8 18.73
AlphaPose 85.67 29.5 19.08
YOLOv8-s . 229
DGR 87.03 20.8 22.88
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Table 3 Test result of the safety distance between

personnel and the live equipment based on the

proposed method
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Fig. 4 Test effect of safety distance monitoring
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