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[ Abstract ] In this study, as a key step in the intelligent digital design of orthoses, a
human limb segmentation method based on PointNet++ 3D object segmentation model was
proposed to achieve accurate segmentation of human limb models. Outliers were eliminated
through Gaussian smoothing filtering, and the normal vector of the triangular patch was
estimated to increase model features. Then, octree vertex sampling was performed to reduce
the amount of model data. Finally, deep learning PointNet++neural networks were utilized for
multi-scale feature extraction and aggregation of point cloud data, combined with effective
segmentation strategies to achieve high—precision segmentation of human limb models.
In this method, the local and global features of point cloud data were fully utilized, and an
effective segmentation strategy to maintain detailed information was adopted to improve
segmentation accuracy. Experiments showed that the human limb segmentation method
based on PointNet++ can achieve accurate segmentation of human limbs in the intelligent
digital orthopedic design CAD cloud platform, with a segmentation accuracy of 95.1%, laying
a solid foundation for the intelligent digital design of orthopedic devices.
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