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Registration of Point Clouds Based on Matching of General Adaptive Neighborhood

ZHANG Shun-Li XU Yan-Zhi ZHOU Ming-Quan GENG Guo-Hua ZHANG Yu-He
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Abstract  Automatic registration of two given point clouds is widely used in 3D reconstruction,
reverse engineering, target recognition, et al. , which is an important theory and a key technology
of point cloud processing as well. The accuracy of point cloud registration directly affects the
quality of subsequent processing steps. In order to solve the problem of automatic registration of
point cloud with different scales and further improve the accuracy of the registration of point
cloud, a method based on General Adaptive Neighborhood (GAN) matching was proposed. The
presented method involves three main steps. Firstly, randomly select the initial matching pairs of
points as the seed points, afterward define and generate the GANs of the selected seed points on
the given point clouds. Secondly, the shape information and geometric information of the GANs
of the selected seed pairs are combined to determine the matching relation between GANs, so as
to select the true matching pairs of points. In details, the feature region where the selected seed
points located is determined according to the shape information of GANs, which leads to the
potential matches; then, the Delaunay triangulation is applied to the GANs, and the generated
triangular meshes can effectively represent the local surface shape and geometry, by defining the

residual angle as the local surface curvature descriptor, the geometric information of GANs is
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matched, thus the true matching pairs of points are obtained. Finally, the rotation matrix and the
translation matrix are calculated according to the true matching pairs of points, thus the initial
position of the point cloud is acquired. After that, the initial position is used as the input for
precise registration and the scale iterative closest point method (SICP) is utilized to align the given
point clouds accurately. The presented method has been applied to some point clouds of public
datasets, and has been applied on the point clouds of the fragments of Terracotta Warriors and
Horses that are disturbed by non-uniformed noises and are non-uniformly sampled. The experi-
mental results indicate that: thanks to the combination of the local feature and context-related
space constraints of the matching points via the GANs matching, and the related matching
constraints are robust to the scales of the given point clouds, thus the presented method can
effectively improve the correctness of the matching of points, and meanwhile can address the
registration problem of the point clouds with different scales; and the experimental results also
demonstrate that although the accuracy of the initial position calculated by GANs with different
scales is diverse, an accurate registration result can be obtained as well even if the GANs can cover
the local surface around the initial selected seed points. Furthermore, because the adaptive
neighborhood can cover the local surface of the seed points, it can get a good registration result
no matter on what kind of feature or non-feature region the initial selected seed points locate.
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