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ICP point cloud registration with enhanced Euclidean
distance-based cluster centers

YU Jun-nan, WU Xue-qun,ZHAO Hui-you
(College of Land and Resources Engineering, Kunming University of Science and Technology,

Kunming 650093 , China)

Abstract: A method of Euclidean distance clustering of centroids using improved information entropy is proposed to
complete the point cloud alignment, for the traditional point cloud alignment method is susceptible to noise, outliers
and overlap,and solves the shortcomings such as causing low alignment accuracy and low efficiency. First of all,voxel
grid down sampling is performed on the two point clouds to accelerate the efficiency of subsequent process-
ing. Different from Euclidean clustering directly using distance clustering, this method computes the feature values of
points. By calculating the information entropy based on the feature vectors,a feature tensor is employed for cluster se-
lection. Subsequently, key points representing each cluster are extracted, and the KD-tree algorithm is employed for
point pair searching and correspondence. Utilizing the positional information of corresponding point pairs, an initial
transformation matrix is estimated, serving as input for precise registration and providing a favorable initial pose for
subsequent refinement. Finally,a bidirectional KD-tree-enhanced point-to-plane ICP algorithm is employed for accu-
rate registration. A road point cloud data with a length of about 300 m is selected for the experiment, and compared

with the four methods at an overlap of 10 % , the results show that the RMSE of the algorithm is 0. 074 m and the over-

E&W B BHF A RPEI4 T H (No. 41961053 ;No. 41961039 ) % 0

PEZ B I R (1998 - ), 53 WL WFA L, ﬂ%ﬁﬁ}]:ﬁ{%ﬁfﬁmzﬁfﬁiﬁﬁ* E-mail : yujunnam7@ 163. com

BIWEE R FRE(1975 - ), 55 B2, W AR 0, 3228 N FE = 4RO i = B A SRR 25 GIS BRI .
E-mail : wuxuequn520@ 163. com

W& H #A:2023-12-05



1542 ot 5 4 4

554 %

all time consumed by the alignment process is 30. 256 seconds,which is higher than the four algorithms in terms of ac-

curacy and efficiency of the alignment.

Keywords : point cloud registration ; Euclidean clustering; information entropy ; feature vector;central key point; point-

to-surface ICP
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Fig. 1 Algorithm flowchart
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Fig. 5 Registration results of different algorithms for road data
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