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Multi-view turntable and dual-pose based
point cloud modeling of NdFeB permanent magnets
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Abstract; To address the need for quantitative characterization of surface structural integrity and fine features
in the rapid inspection and defect feedback system for neodymium-iron-boron ( NdFeB ) permanent magnet
production lines,and to overcome limitations such as insufficient coverage and loss of defect details caused by
traditional single-view acquisition,a 3D point cloud reconstruction method is proposed based on a multi-view
turntable and dual-pose coordination. By calibrating turntable parameters and performing pose transformation-
based registration using a calibration block, point clouds of the permanent magnet under two fixed poses are
aligned and fused. Experimental results demonstrate that the proposed method achieves a surface coverage of
over 95% in 3D reconstruction, with a root mean square error of 0.15 mm in point cloud registration accuracy,
making it suitable for 3D surface defect analysis of permanent magnets.
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Fig.1 NdFeB magnet surface defects
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Fig.2 Multi-view point cloud acquisition schematic diagram
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Fig.3 Schematic diagram of turntable parameter

calibration
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Fig.4 Calibration block parameter calibration process
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Fig.5 Binocular structured light point cloud stitching setup
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Fig.6 Calibration of rotary table parameters
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Fig.7 Dual-pose view of NdFeB permanent magnets
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Fig.8 Multi-view point cloud stitching under NdFeB permanent magnet pose A
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Fig.9 Calibration block parameter calibration
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Fig.10 Complete NdFeB permanent magnet point cloud
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Fig.11 Comparison of defect features of NdFeB permanent magnet physical diagram and point cloud diagram
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Tab.1 NdFeB permanent magnet point cloud stitching accuracy
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4 48.72/25.88/35.38 -0.12
5 48.61/26.50/35.50 0.17
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Tab.2 Comparison of registration speed and progress

of different algorithms
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