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Fast 3D reconstruction algorithm integrating
voxel grids and neural radiance fields

WANG Anquan', LI Xiaoqing', XU Yuhua®
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China; 2. Orbbec Inc. » Shenzhen
518052, China)

Abstract; 3D reconstruction, as one of the classic tasks in computer vision, has important applications
in fields such as autonomous driving, augmented reality, and simulated reality. Compared to tradi-
tional 3D reconstruction algorithms, neural radiance fields have the advantages of high reconstruction
accuracy and suitability for complex object reconstruction. However, neural radiance fields involve
deep network layers and a large number of parameters, resulting in long training times. In order to
improve the training speed of neural radiance field, this paper combines neural network with voxel
grid, and reduces the number of sampling points by voxel pruning and other classical algorithms. Fi-
nally, a network structure with greatly improved speed compared to the original neural radiance field
is obtained. Experiments show that the algorithm in this paper reduces the reconstruction time to a-
bout 1 hour on the DTU dataset and improves the reconstruction accuracy by 7% compared to the o-
riginal method. Using voxel pruning and ray termination algorithms in neural radiance fields not only
improves the training speed but also improves the reconstruction accuracy.
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