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Abstract
In response to the problems of rough feature extraction, massive loss of topological information,
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and difficulty in simplifying topological relationships by traditional feature extraction techniques,
this study implements a feature extraction algorithm based on segmented linear Morse theory and
determines a new feature line metric. The Morse index function of the 3D surface model is con-
structed based on the calculation of the triangular mesh vertex curvature; the maximum (small)
neighborhood algorithm is used to connect the extracted feature points of the index function to
complete the construction of the feature line; in view of the excessive redundant or wrong features
of the Morse-Smale complex in the 3D surface model, the single complex topological model is used
for feature extraction; the 3D surface model is used as the “Morse single complex” continuous
model. The Morse single complex shape “continuous value method” is used as a reference, and a
point-line combination feature line extraction metric is determined. And based on this index, the
topological simplification of the characteristic line is completed. The experimental results show
that it has a key effect on the integrity and existence of angular lines, and the compression rate of
the point cloud is 26.02% in the part model and 39.33% in the apple model, which improves the
efficiency of topological feature extraction and lays a good foundation for the subsequent processing
of the point cloud.
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Figure 1. Model point cloud network diagram. (a) Part model; (b) Apple model
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Figure 2. Feature extraction of part model. (a) Reference [13]; (b) This paper method
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Figure 3. Feature extraction of apple model. (a) Reference [13]; (b) This paper method
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