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Abstract: The high-efficiency and high-precision registration of the partial point cloud and the whole point cloud
is the basis for the rapid evaluation of the size of large workpieces. However, due to the difference between the
global features of the partial point cloud and the whole point cloud, using the existing local feature descriptors for
point pair matching search requires a lot of computation, and point cloud registration takes a long time. To solve
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this problem, in view of the geometric features of partial point cloud and whole point cloud, a registration method
of partial point cloud and whole point cloud based on regional mean feature descriptor is proposed. Firstly, are-
gional mean feature descriptor is proposed, which can effectively describe the neighborhood geometric features of
key points in the point cloud. Secondly, the data points are selected as the key points to be registered by evaluat-
ing the feature degree of the regional mean feature descriptors, search the matching descriptor to complete the key
point matching between the partial point cloud and the whole point cloud. Finally, use the singular value decom-
position method to calculate the transformation matrix between the point clouds, and register the partial point
cloud and the whole point cloud based on the iterative closest point algorithm. The registration accuracy and reg-
istration speed are tested by using the point cloud set of the Stanford public database and the 3D scanning point
cloud data of a large engine compartment. Compared with the point cloud registration methods of PFH, HoPPF,
PPFH, and FPFH, the registration accuracy of the proposed method is increased by 56.75% on average, and the

registration speed isincreased by 45.57% on average. The effectiveness of the method is verified.

Key words. dimensional evaluation; partial point cloud; point cloud registration; local feature description
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