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Improved RGB-D camera based indoor scene reconstruction

Mei Feng'”, Liu Jing'”, Li Chunpeng', Wang Zhaogi'
1. Beijing Key Laboratory of Mobile Computing and Pervasive Device, Institute of Computing Technology ,
Chinese Academy of Sciences, Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Objective Three-dimensional reconstruction containing texture information is a classical issue in computer vi-
sion. Considering the complexity of an indoor scene and the length of sampling image sequence captured from a random
moving RGB-D sensor, conventional three-dimensional reconstruction methods suffer from limited scale and perform poor lo-
cal detail reconstruction effect. Method This paper proposes two improvements of the RGBD-SLAM-based three-dimension-
al reconstruction algorithm to obtain higher quality reconstruction effect. On the one hand, the plane-primitives are incorpo-
rated as constraints to enhance robustness and accuracy of the pair-wise registration algorithm. On the other hand, to reduce
the influence of RGB-D sensor large distortion, a novel exponential weight function that is motivated by a Gaussian noise mod-
el is proposed. Result In the experiment, the proposed method yields higher quality results compared with state-of-the-art ap-
proaches on the benchmarks dataset of the computer vision group of Stanford. Our method also achieves lower average absolute

trajectory error compared with a conventional RGB-D SLAM method. Conclusion Experimental results demonstrate that our meth-
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od substantially increases the accuracy of camera pose estimation and quality of indoor scene three-dimensional reconstruction.

Key words: RGB-D sensor; simultaneous localization and mapping (SLAM); camera trajectory estimation; 3D recon-

struction
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Fig. 1 RGB-D sensor output data and reconstruction result
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Fig. 7 Compare with RGB-D SLAM method on
“f13/long office”
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Fig. 8 Reconstruction result comparison with reference[ 5 ]
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Fig. 9 Reconstrucion on different weighting functions
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