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Improved point cloud registration algorithm based on Louvain

CHEN Yu', YU Min', QU Xiaochuan', LI Miaomiao’, GAOQO Peng!
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. School of Business Administra-
tion, Northeastern University, Shenyang 110169, China)

Abstract: Aiming at the disadvantage that the iterative closest point(ICP) algorithm is sensitive to the
initial pose, an improved point cloud registration algorithm based on Louvain using fast point feature
histograms(FPFH) is proposed. Firstly, the local features of the down-sampled point clouds are ex-
tracted by FPFH algorithm, and the geometric correspondence between the point clouds to be regis-
tered is established. Secondly, the first-order spatial similarity of corresponding point pairs is calcu-
lated by using pairwise distance constraints, and the first-order undirected weighted graph is construc-
ted to transform the geometric correspondence in Euclidean space into nodes and edges in graph space.
Thirdly, the singular value decomposition is used to solve the spatial transformation matrix of the
clustering nodes obtained by Louvain, thus completing the rough registration. Finally, precise regis-
tration is completed based on ICP algorithm. Three groups of public points from Stanford University
are selected for experiments. The results show that compared with sample consensus initial alignment
(SAC-TA) algorithm, the registration time of this algorithm is shortened by about 20 times with simi-
lar or even higher registration accuracy. Furthermore, the algorithm is stable and reliable.
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