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Unsupervised 3D reconstruction method based on
multi-view propagation

LUO Jingfeng', YUAN Dongli', ZHANG Lan®, QU Yaohong', SU Shihong'

1.School of Automation, Northwestern Polytechnical University, Xi'an 710072, China;
2. School of Cyber Engineering, Xidian University, Xi'an 710071, China

Abstract: In this paper, an end-to-end deep learning framework for reconstructing 3D models by computing depth
maps from multiple views is proposed. An unsupervised 3D reconstruction method based on multi-view propagation
is introduced, which addresses the issues of large GPU memory consumption caused by most current research meth-
ods using 3D convolution for 3D cost volume regularization and regression to obtain the initial depth map, as well as
the difficulty in obtaining true depth values in supervised methods due to device limitations. The method is inspired
by the Patchmatch algorithm, and the depth is divided into n layers within the depth range to obtain depth hypothe-
ses through multi-view propagation. What's more, a multi-metric loss function is constructed based on luminosity
consistency, structural similarity, and depth smoothness between multiple views to serve as a supervisory signal for
learning depth predictions in the network. The experimental results show our proposed method has a very
competitive performance and generalization on the DTU, Tanks & Temples and our self-made dataset; Specifically,
it is at least 1.7 times faster and requires more than 75% less memory than the method that utilizes 3D cost volume

regularization.

Keywords: multi-view propagation; unsupervised; 3D reconstruction; Patchmatch algorithm; multi-metric

loss function
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