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An Image Selection Method for Efficient and Accurate 3D Scene Reconstruction
WANG Ying, XU Zhenyu, ZHENG Yunan, SHI Xuelei, LIU Yiguang
(College of Computer Sci., Sichuan Univ., Chengdu 610065, China)
Abstract: Large scale 3D scene reconstructions are usually realized via merging local depth maps with heavy computational burden, so that the
accuracy of local 3D data will affect the accuracy and the efficiency of scene reconstruction. To tackle this problem, in this paper, an image selec-
tion method to improve the computation efficiency and accuracy of 3D reconstruction was proposed. To improve the efficiency, a reference im-
age selection method based on bit operation was proposed. Specially, a minimum calibrated images subset covering all three-dimensional points
of the scene was selected as the reference image set, then an evaluation function of neighbor image selection was defined according to the scale
evaluation factor, the angle between two camera main optical axes and the angle between 3D points and camera main optical axes. In implementa-
tion of the neighbor image selection algorithm, the method firstly removed most of the neighbor image candidates by the overlapping rate of refer-
ence image and candidates, and then sorted the remaining candidates by the evaluation indicator with descending order. Effective reference im-
ages selection can greatly reduce the amount of depth map calculation in multi-view 3D reconstruction of large scene, while effective adjacent im-
ages selection took into account the reconstruction accuracy and integrity. The proposed method was compared with another two methods and the
COLMAP algorithm on two public data sets with ground truth and two data sets collected from real outdoor scenes. Experimental results demon-
strated that the proposed method saved computing time by 53%~59%, improved the completeness by 4%~ 6% and the accuracy by 4%~ 7% in
contrast to the other two image selection methods. Besides, the proposed method saved computing time more than 16%, improved the complete-
ness by 3% and the accuracy about 2.7% in contrast to the state-of-the-art COLMAP method. Experimental results on multiple data sets demon-

strated the effectiveness of the proposed method.
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