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Abstract A point cloud registration algorithm based on canonical correlation analysis is proposed. We centralize the
target point cloud and the point cloud to be registered, and rotate it around the coordinate origin. The two sets of
point clouds can satisfy the maximum square of the correlation coefficient between the dimensions. The two sets of
rotation matrices are solved by typical correlation analysis method. The rotation matrix and the translation vector of
the rigid transformation between the two points of the clouds are solved by the rotation matrix, and the registration
of the point cloud is realized. We use the proportional square value of the eigenvalues of the covariance matrix to
scale the registration point cloud proportionally, and complete the affine registration. The simulation results show

that, compared with several other algorithms, the proposed algorithm can be quickly and accurately registered with

good stability, when point clouds are out of order, occluded, missing, size scaling and interrupted by noise.
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Table 1

Registration time and error of 5 algorithms

) Time /s RMSE /mm
Algorithm - -
Armadillo Cat Armadillo Cat
CCA 3.7 1.1 2.0332 8.5744X107*
GA-+ICP 223.8 16.4 2.0327 8.5718 10 *
GA—+Scale-ICP 7.2 1.9 2.0337 0.0016
CPD 215.9 32.4 3.4036 0.0169
Go-ICP 31.2 26.6 2.1488 0.0326
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Fig. 6 Registration error and registration time of 5 algorithms. (a) Registration error of Bunny point cloud; (b) registration

error of Dragon point cloud; (c¢) registration time of Bunny point cloud; (d) registration time of Dragon point cloud
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Table 2 RMSE and registration time of two

registration algorithms

Time /s RMSE /mm
Algorithm
Elephant  Horse  Elephant Horse
CCA 2.6 4.2 0.0203  5.0824X10*
Scale-1CP 2.8 6.8 0.0369 0.0034
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(a) A point cloud; (b) B point cloud
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Table 3 Registration error and time of 5 algorithms

Time /s RMSE /mm

Algorithm A point B point A point B point

cloud cloud cloud cloud

CCA 1.9 3.8 4.1680 0.4251

CAA+ICP 317.8 375.8 4.1447 0.3755

CAA+

) 10.3 26.7 5.5035 3.2537
Scale-1CP

CPD 43.0 62.3 5.9309 1.3431

Go-1CP 27.6 27.7 4.9031 0.4706
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