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3Source: PCN: Point Completion Network



4Yuan et al. PCN: Point Completion Network. 3DV 2018.



5Tchapmi et al. TopNet: Structural Point Cloud Decoder. CVPR 2019.



6Wang et al. Cascaded Refinement Network for Point Cloud Completion. CVPR 2020.



MLP-based methods ingore two important things:

§Geometric Structure

§ Context of Neighboring Points
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𝑤(
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The value of the vertex 𝑤! can be computed as

𝑤! = (1 − 𝑥! − 𝑥 )(1 − 𝑦! − 𝑦 )(1 − 𝑧! − 𝑧 )

where 𝑥! , 𝑦! , 𝑧! and 𝑥, 𝑦, 𝑧 are the coordinates of 𝑤! and 𝑝! , respectively.
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The coordinate of the generated point 𝒑𝒊𝒄 can be computed as

𝒑!$ =
∑!𝑤!% 𝒗𝒊
∑!𝑤!%

where the 𝒗𝒊 and 𝑤!% be the coordinate and value of the vertex 𝑖 (𝑖 = 1, … , 8).

𝑤"*
𝑤#*

𝑤$*
𝑤%*

𝑝 !+
𝑤&*

𝑤'*

𝑤(*
𝑤)*
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𝑓#,

𝑓',

𝑓&,

𝑓",

𝑓%,

𝑓),

𝑓(,

𝑓$,

Therefore, the features 𝑓!$ for point 𝑝!$ can be computed as:

𝑓!$ = [𝑓&' , 𝑓(' , … , 𝑓)']𝑝 !+
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Chamfer Distance

ℓ =
1
𝑃 %

!∈#

min
$∈%

𝑝 − 𝑞 +
1
𝑄 %

$∈%

min
!∈#

𝑝 − 𝑞

Gridding Loss

Reconstruction Ground Truth Reconstruction Ground Truth

Gridding L1 Loss Gridding
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Methods Airplane Cabinet Car Chair Lamp Sofa Table Watercraft Mean

AtlasNet 1.753 5.101 3.237 5.226 6.342 5.990 4.359 4.177 4.523

PCN 1.400 4.450 2.445 4.838 6.238 5.129 3.569 4.062 4.016

FoldingNet 3.151 7.943 4.676 9.225 9.324 8.895 6.691 7.325 7.142

TopNet 2.152 5.623 3.513 6.346 7.502 6.949 4.784 4.359 5.154

MSN 1.543 7.249 4.711 4.539 6.479 5.894 3.797 3.853 4.758

GRNet 1.531 3.620 2.752 2.945 2.649 3.613 2.552 2.122 2.723
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Chamfer Distance (L2)



Methods Airplane Cabinet Car Chair Lamp Sofa Table Watercraft Mean

AtlasNet 0.845 0.552 0.630 0.552 0.565 0.500 0.660 0.624 0.616

PCN 0.881 0.651 0.725 0.625 0.638 0.581 0.765 0.697 0.695

FoldingNet 0.642 0.237 0.382 0.236 0.219 0.197 0.361 0.299 0.322

TopNet 0.771 0.404 0.544 0.413 0.408 0.350 0.572 0.560 0.503

MSN 0.885 0.644 0.665 0.657 0.699 0.604 0.782 0.708 0.705

GRNet 0.843 0.618 0.682 0.673 0.761 0.605 0.751 0.750 0.708
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F-Score@1%



19Reference: https://completion3d.stanford.edu/results

Chamfer Distance (L2)

https://completion3d.stanford.edu/results


Project Page:
https://haozhexie.com/project/grnet/


