3D Reconstruction of an Indoor Scene Using Depth and Color Images
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Abstract In this paper, we propose a novel method for 3D reconstruction of an indoor scene
using a multi—view camera. Until now, numerous disparity estimation algorithms have been
developed with their own pros and cons. Thus, we may be given various sorts of depth images.
In this paper, we deal with the generation of a 3D surface using several 3D point clouds
acquired from a generic multi—view camera. Firstly, a 3D point cloud is estimated based on
spatio—temporal property of several 3D point clouds. Secondly, the evaluated 3D point clouds,
acquired from two viewpoints, are projected onto the same image plane to find
correspondences, and registration is conducted through minimizing errors. Finally, a surface is
created by fine—tuning 3D coordinates of point clouds, acquired from several viewpoints. The
proposed method reduces the computational complexity by searching for corresponding points
in 2D image plane, and is carried out effectively even if the precision of 3D point cloud is
relatively low by exploiting the correlation with the neighborhood. Furthermore, it is possible
to reconstruct an indoor environment by depth and color images on several position by using
the multi—view camera. The reconstructed model can be adopted for interaction with as well as
navigation in a virtual environment, and Mediated Reality (MR) applications.

gilof: sty £¢ (indoor scene reconstruction), THAE FFAJE} (multi—view camera), 7F3FEHE B4
(virtual environment generation), =%7]5F F%} (projection—based registration)
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