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Point Cloud Segmentation of Optimized Ball Query Algorithm

WANG Ai-bing, YANG Xiao—-wen,HAN Xie, GUO Xin-dong,PENG Zhi-bin,
GUO Zi-jun,JIA Cai-qin
(School of Big Data,North University of China, Taiyuan 030051 ,China)

Abstract: In order to enrich the representation ability of the local features of the PointNet++ network , strengthen the expression effect of
the detailed features and improve the segmentation accuracy of point cloud models, we study the sphere query algorithm, which is the
point set overlap division method used in the multi—scale and multi—resolution algorithms in PointNet++. In PointNet++,the ball query
algorithm randomly selects feature points in the spherical neighborhood to extract local features, which leads to poor local feature
expression. In order to strengthen the local feature representation ability ,we introduce the K—nearest neighbor optimization strategy ,and
the feature points in the spherical neighborhood are sorted from near to far according to the distance from the center point. During local
feature extraction,when the number of points in the neighborhood of the ball exceeds the required feature points, select a group of points
relatively close to the center point as the local feature extraction points. When the number of points in the neighborhood of the ball is less
than the required feature points,the feature points closest to the center point are selected and copied multiple times to complement the
feature representation. The optimized ball query algorithm is applied to the PointNet + + segmentation network, and S3DIS and
ShapeNetPart are used as a data set to verify the effectiveness of the algorithm. The experiment shows that the optimized ball query
algorithm enriches the local feature representation ability of the network, strengthens the expression effect of detailed features, and
improves the segmentation accuracy.
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