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A Hierarchical Registration Method of Multiview Point Clouds

with Shape Constraints
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Abstract: A method for hierarchical registration of multiview point clouds based on
multiresolution model is proposed to improve the registration efficiency of the multiview point
clouds with large data volume. Firstly, the point clouds are recursively segmented according to
the constraints of smoothness, and the core points of the subsets are extracted as feature points to
construct a multiresolution model. Then, the iterative nearest point algorithm is used to solve the
initial transformation matrix of multiview point clouds based on the upper data of the model,
which is applied to the model to solve the transformation matrix of the lower data step by step.
The complex transformation matrix is synchronously applied to the original multiview point
clouds to achieve the accurate registration of the original multiview point clouds. Experimental
results show that the hierarchical registration method effectively alleviates the contradiction
between registration accuracy and efficiency caused by single simplification of point clouds, and
achieves accurate registration of the original point clouds on the premise of significantly reducing
the scale of the point clouds. When the scale of point clouds reaches million level, the efficiency
of the proposed algorithm is about 2.5 times higher than that of the weighted scaled iterative

closest point algorithm.
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