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Fig. 11 The comparison results of points cloud hole repairing in the flat area
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ElasticFusion for Indoor 3D Reconstruction with An Improved

Matching Points Selection Strategy
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Abstract: Real-time and high-quality 3D reconstruction of indoor scenes has been a research focus
in the field of augmented reality and robotics. However, the 3D reconstruction methods using RGB-
D sensors suffer from weaknesses such as poor local model quality and producing holes in points
cloud models. The two key factors that affect the quality of 3D reconstruction are the accuracy of the
pose parameters derived from points cloud registration and the accuracy of loop closure. In this paper,
an improved ElasticFusion algorithm is proposed to achieve better reconstruction quality in real time,
which is achieved by improving the strategy of searching matching points in the ICP algorithm.
Furthermore, radial basis functions are used to construct implicit surfaces in order to fill holes in the
points cloud models that are generated in the previous step. In the end, benchmarks such as ICL-
NUIM are used to evaluate the proposed algorithm. The experimental results have shown that our
algorithm can significantly improve the quality of model reconstruction and the accuracy of the camera
trajectory estimation.

Keywords: ElasticFusion; 3D reconstruction; ICP algorithm; Hole repairing

First Author: WANG Weiqi, postgraduate student, specialize in robotic mapping. E-mail:
809741461@qq.com
*Corresponding author: YANG Jian, Ph D, Lecturer, specialize in spatial data mining and location-based

services. E-mail: jyangtum@qq.com
Foundation Support: The National Key R&D Program of China, No.2017YFB0503500; The Project of

Science and Technology Innovation of Henan Province, No.142101510005.



