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Point cloud registration optimization based on fusion
of supervoxels and geometric features

LIU Yao-wen,BI Yuan-wei,ZHANG Lu-jian, HUANG Yan-sen
(School of Computer and Control Engineering, Yantai University, Yantai 264005 , China)

Abstract: To address the issues of redundancy in point cloud data, prone to mis-matched point pairs,and low align-
ment accuracy during the process of point cloud registration,a method that integrating supervoxels and geometric fea-
tures is proposed in this paper. Firstly, key points are extracted using a combination of supervoxels and normal vector
information. Subsequently, during the coarse registration phase,feature descriptions are generated using the Fast Point
Feature Histograms (FPFH) method,and then initial correspondences are established based on the feature description
using a bidirectional nearest neighbor ratio approach,and the correspondences are optimized using a normal vector an-
gle strategy and the Random Sample Consensus ( RASAC) algorithm to acquire a robust initial pose. Finally,in the
fine registration phase,an enhanced Iterative Closest Point (ICP) algorithm is used based on the initial pose. By per-
forming alignment experiments on the Stanford dataset, it is verified that the proposed algorithm has better robustness
and can accomplish point cloud alignment efficiently and accurately.
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Fig. 1 Algorithm flowchart
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Fig. 3 The registration performance of bunny and dragon using
different feature point extraction algorithms
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Tab. 1 The efficiency comparison of bunny and dragon

registration under different feature point algorithms

bunny dragon
Method
RMSE/m Time/s RMSE/m Time/s
ISS 0. 00176 30. 66 0. 00208 22.38
Harris3D 0.00188 25.22 0. 00215 24.05
SIFT 0. 00203 43.80 0. 00268 34.84
Proposed method | 0.00169 20.59 0.00171 15. 68
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Tab. 2 The coarse registration efficiency comparison

of bunny and dragon under different algorithms

bunny dragon
Method
RMSE/m Time/s RMSE/m Time/s
NDT 0. 00231 19.42 0. 00276 17.30
K4PCS 0.00184 12. 16 0.00128 10.29
SAC-IA 0. 00169 20. 67 0.00171 15. 04
Proposed method | 0.00107 10. 07 0. 00101 7.51
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Tab. 3 The fine registration efficiency comparison of

bunny and dragon under different algorithms

bunny dragon
Method

RMSE/m Time/s RMSE/m Time/s

icp 0.00128 0.09 0. 00101 0.17

PICP 0. 00089 0.09 0. 00090 0.16

GICP 0. 00071 2.40 0. 00063 1. 44
MICP 0. 00052 14. 36 0.00101 13.40

Proposed 1CP 0. 00048 0.27 0. 00038 0.23
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Fig. 6 The fine registration results of the bunny and dragon
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