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Introduction
> Research goal
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< Introduction
> Contributions

* A new design of generative volumetric feature enable an implicit network
to reconstruct a 3D human from an incomplete image.

* A novel multi-view normal fusion approach that upgrades the quality of
local geometry details in a view-coherent way.

* An effective texture inpainting pipeline using the reconstructed 3D
geometry.



<+ Related work
> Single image human body reconstruction
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[1] Saito, Shunsuke, et al. "Pifuhd: Multi-level pixel-aligned implicit function for high-resolution 3d human digitization." CVPR 2020.
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Related work
> Single image human body reconstruction
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(1) Body-guided normal prediction (2) Local-feature based implicit 3D representation

Figure 3. ICON’s architecture contains two main modules for: (1) body-guided normal prediction, and (2) local-feature based implicit 3D
reconstruction. The dotted line with an arrow is a 2D or 3D query function. The two G~ networks ( Jorange) have different parameters.
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[2] Xiu, Yuliang, et al. "ICON: implicit clothed humans obtained from normals." CVPR 2022.
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> Single image human body reconstruction

Incomplete image PIFUHD ICON
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[2] Xiu, Yuliang, et al. "ICON: implicit clothed humans obtained from normals." CVPR 2022.



<+ Related work
> 2D image inpainting then 3D reconstruction
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<+ Methods
> Learning generative volumetric features X In/Out surface
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% Methods
> Multiview normal enhancement
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Methods
> Multiview normal fusion
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Methods
> Progressive texture inpainting 4

K/
0.0

. A Inpaint Q/
;npa:n:i sideview {ﬂﬁ
rontside ey . H
5\& » Fine surface normal rendering
X J | @ * Texture inpainting
« 3D warping to other views
2
Inpaint

W o
backside ;;4 Unproject to 3D space

n

Render sideview

Inpaint
sideview &
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<+ Results
> Test on THuman2.0;5 unseen objects
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[5] Yu, Tao, et al. "Function4d: Real-time human volumetric capture from very sparse consumer rgbd sensors." CVPR 2021.
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> Evaluation
Reconstruction from Occluded Images
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<+ Results
> Ablation study

» Explicit network
a « Explicit + coarse implicit network
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Method Chamfer] BT Normal?
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Group-shot image reconstruction
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< Discussion
> Limitation

The requirement of an accurate 3D posed SMPL model
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< Discussion
> Limitation

Degradation of reconstruction quality with loose clothes
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< Conclusion

We present a method to reconstruct a complete human 3D model from a single image of a person with a
partial body.

« We developed a new coarse-to-fine framework for human reconstruction using generative volumetric
features learned by 3D GANSs, resulting in a complete 3D human geometry.

« The implicit fusion network improves local geometry quality by combining learned volumetric features
and enhanced multi-view surface normals from coarse geometry.

« Our framework performs well on scenes with occlusion, as demonstrated by evaluations on diverse
subjects with various testing setups. It shows significant improvement over existing methods.

« We also show that the complete and high-quality geometry from our method makes it possible to

reconstruct fully textured 3D human appearance by applying an existing inpainting model in a view-
progressive way.
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