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An Extracting Method for Center of Rivet Holes Based on Scattered Point Cloud
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(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;
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[ABSTRACT] Aiming at the limitations and the low automations of the current rivet hole feature extraction method, an
automatic identification and features parameter extraction method for rivet hole based on scattered point cloud is proposed.
The point cloud boundary points are extracted by the k neighbor point distribution of each point, and the point cloud blocks
belonging to different boundary features are obtained by using Euclidean distance clustering, and then according to the
ellipse fitting result, the rivet hole boundaries are extracted. The k nearest neighbor search algorithm is used to find the
point cloud of the rivet hole boundary neighborhood, and then the actual positioning plane of the rivet hole is constructed,
and the boundary point is projected to the positioning plane to fit the end circle. The experiments show that the method can
accurately identify and extract the rivet holes and that the center position extraction accuracy can reach 0.029mm.
Keywords: Rivet hole; Scattered point cloud; Feature recognition; Feature extraction; Circular hole detection
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Fig.1 Distribution of measurement point cloud at rivet hole boundary
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Table 1 Results of rivet hole parameter extraction experiment
=ARFRIAEZE R /mm ASCHBARIER /mm
BT LG =
X y z Hitd X ¥ z HAt d
1 79.993 —-19.994 10.005 8.023 79.994 —20.009 9.989 8.093
2 39.995 —20.007 10.003 8.008 39.995 —20.012 9.995 8.082
3 —0.002 —20.015 10.002 7.994 0.002 —20.013 9.993 8.087
4 —40.006 —-19.998 10.001 7.991 —40.007 —20.001 9.993 8.082
5 —79.983 —19.994 9.994 7.998 —80.003 —20.001 9.994 8.062
6 80.001 20.012 9.992 7.987 80.009 19.992 9.994 8.070
7 40.002 20.003 10.006 8.002 40.000 19.995 9.993 8.097
8 -0.002 19.987 9.994 8.005 0.007 19.990 9.992 8.072
9 —40.017 20.002 9.999 7.997 —40.002 19.986 9.993 8.072
10 -80.022 20.006 9.997 7.988 —80.000 19.988 9.992 8.073
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