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Abstract

Despite of the superior advancement of 3D sensors, raw 3D point clouds are poor quality including noisy, sparse, and irregularity.
Because these point clouds cause performance degradation in various 3D applications, enhancing raw point clouds is important.
However, existing learning-based point cloud super-resolution methods have some limitations in the architecture of neural networks.
In this paper, we propose transformer-based model applying distance fields. Our network predicts the distance between input point
cloud and ground truth point cloud. Experiments demonstrate our method outperforms existing methods.It exhibited superior values
in all three measurements: Chamfer Distance (CD), Hausdorff Distance (HD), and point-to-surface distance (P2F) when compared to
the existing Grad-PU, indicating a closer distance between the predicted point cloud and the ground truth mesh data.
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Fig. 1. Point cloud 3D data playback screen in game engine Unreal
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Fig. 2. Point cloud(black) and random 3D points(red) as input to implicit neural representation
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Table 1. Quantitative results

Methods CcD HD P2F
PU-Net® 1.155 15.170 4.834
3PU 0.935 13.327 3.551
PU-GCN"! 0.585 7.577 2.499
PU-Transformer*® 0.451 3.843 1.277
Grad-PUR" 0.404 3.732 1.474
proposed method 0.392 3.521 1.293
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