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Point Cloud Registration Based on Improved Dynamic
Differential Evolution Algorithm

LI Chuan-long, DIAN Song-yi, LIU Hai-liang
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)
Abstract; Aiming at the problem of point cloud registration under different angles of view, a registration
method based on the Tmproved Dynamic Differential Evolution ( IDDE ) algorithm is proposed. Firstly,
Principal Component Analysis ( PCA) is used to estimate the curvature and normal vector of the point
cloud, and the average angle between the normal vectors of each point and its k-nearest neighbors is
calculated. Subsequently, the first feature point extraction is conducted by the first feature parameter
constructed by the curvature and the average normal vector angle, and the second feature point exiraction is
conducted by the second feature parameter constructed by curvature. Finally, according to the acquired
feature point cloud, the registration parameter is calculated by the TDDE algorithm based on the coupled-
optimal ordering mutation proposed in this paper, thus the initial registration result can be obtained, and the
fine registration is achieved by an improved iterative closest point algorithm. Experiment shows that the
proposed registration algorithm has the advantages of short registration time and high registration accuracy.
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Table 1 Change of point number in point cloud

Model Initial First time Second time
Blue 20128 1317 776
Red 20049 1098 620
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Fig.3 Flow chart of IDDE registration algorithm
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Fig.4 Convergence curves of the five different
DDE algorithms
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Table 2 Registration time and registration error of
different algorithms

ICP kd-tree ICP
L /s e /s e
Bunny 73.3126 0.3493 1.5553 0.3493
Buddha  130.4027 0.3215 1.8024 0.3215
PCA IDDE
L /s e /s e
Bunny 0.0240 0.8532 15.8393 0.1534
Buddha 0.0310 0.8186 17.7977 0.2369
o IDDE-ICP
/s e
Bunny 16.2334 0.0891
Buddha 19.9287 0.1283
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