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Point Cloud Surface Matching Method Based on Precise Matching of Critical
Point

Abstract

To solve the low matching efficiency and insufficient accuracy of feature-based point cloud surface
matching method during critical point matching, a point cloud surface matching method based on the
pairing exaction of critical points is proposed.An improved 3D scale-invariant feature transform(3D-SIFT)
algorithm based on curvature information is presented to extract the critical points. Fast point feature
histograms(FPFH) feature, the angle between the vector from the center to critical points and the
principal direction of the model are taken as the constraints to obtain the exact critical point matching
point pair set. The initial matching of the model surface is implemented by the rigid body transformation
parameters, and further the accurate matching of the model surface is achieved by iterative closest
point(ICP).Experiments show that the approach can not only improve the critical point matching accuracy,
but also enhance the matching efficiency. Compared with other methods, the method is slightly better on
the matching speed.
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Fig. 10 Comparative results of critical point extraction for different models
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Fig. 11  Critical point matching results of different models
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