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Some effective approaches for point-cloud based 3D shape analysis have been surveyed, such as
M-ICP, LCPD, DAI-Matching and then HALF analysis, for mechanical solid parts, and then for
field plants. They could utilize geo-metrical properties in their point-cloud data and original
computational schema based on the distances and/or the densities with strong robustness for
imbalance and occlusion between any pair of 3D shapes. M-ICP is an extended version of the
original Iterative Closest Point algorithm by the additional scheme based on M-estimation in order
to realize robustness for outlying point-cloud data. LCPD, standing for Local Consistency of
Point Density, is another robust matching scheme based on the consistency in point density in the
neighboring pairs between any two PC data sets. DAI-Matching utilizes 2D appearance-based
matching for registration of 3D curved solid objects. Lastly HALF stands for Histogram of
Angles in Longer Arm Features which enables region segmentation into the classes, such as stems,
leaves, and knots, of many types of plants by a simple but massive computation. Because of
their fundamentality, thry must be more helpful and hopeful tools for more complicated shape
analysis tasks together with application-oriented methods.
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