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3D Reconstruction with circular light field by using 3D
hough transformation

SONG Zhengxi, WU Qi, WANG Xue, WANG Qing

(School of Computer Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Aiming at the issue of incomplete trajectories in the 2D epipolar image of circular light field, this paper
proposes a 3D reconstruction method by using 3D Hough transformation. This method computes 3D point clouds by
computing the parameters of feature trajectories in 3D image volume. By analyzing the 3D distribution of circular
light field trajectories, binary curves in image volume are extracted, and their local orientation are further estimated
by the 3D structure tensor. The 3D Hough space generation and the parameter selection method are proposed to the
3D curves detection. The parameters of these curves are converted to 3D point clouds on each view and then merged
to final 3D reconstruction. The ambiguity of Hough transformation solution on 2D epipolar image is overcome by the
3D analyzing method. The experiments are carried out on both synthetic and real datasets. The experiment results
show that this method can improve the reconstruction performance compared with the state-of-the-art in circular light

field.

Keywords: circular light field; epipolar image; 3D Hough transformation; 3D reconstruction; tensor analysis;

point clouds; feature trajectory
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