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Human Hand Data Capture
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Accurate Pose:

Marker-based Capture
Realistic Appearance:

Bare Skin Capture

Qian et.al, ECCV2020

Zhao et.al, ICASSP 2020Han et.al, Siggraph2018

Fan et.al, CVPR2023

Separate Acquisition

• Pose & Appearance Synchronous Acquisition

◼ Marker-less Procedure: Depends on the estimator stability

◼ Synthetic Procedure: Suffers from the rendering realness

Synthetic Procedure with Differentiable Rendering  

Gao et.al, NeurIPS 2022Hasson et.al, CVPR 2022

Marker-less Procedure with Pose Estimator

Moon et.al, ECCV 2020 Brahmbhatt et.al, ECCV 2020

Synchronous Acquisition



Insight

3

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

Unpaired Image-to-Image 

Translation
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Overview

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆 𝒢

Structure Disentanglement Dual Adversarial Discrimination
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Challenges

• Data : Degraded-bare hand image pairs are almost impossible to obtain.

• Problem : Background, foreground hand, and foreground markers require different 

processing options.

• Baseline : Existing unsupervised translators cannot handle the problem with partial 

structure inconsistency.

CycleGAN, Zhu et.al. ICCV 2017

CUT, Park et.al. ECCV 2020

consistent 

structure 

inconsistent 

structure 
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Contributions

• A semi-supervised framework that makes degraded images in marker-based MoCap

regain bare appearance.

• A powerful ViT sketcher that disentangles bare hand structure without parametric model 

dependencies.

• An adversarial scheme that promotes the degraded-to-bare appearance wrapping 

effectively.

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆 𝒢
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Step 1. Structure Disentanglement

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

Degraded Cases We Concerned : 

Marker-contained  Object-occluded 
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Step 1. Structure Disentanglement

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆
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Step 1. Structure Disentanglement

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆



10

Step 1. Structure Disentanglement
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Step 1. Structure Disentanglement

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆

𝑆(𝑋𝐀)

Train with labeled data {𝑋, 𝑆𝑋
∗} Train with unlabeled data {𝑋}

𝑆

𝑆

𝑆(𝑋)

𝑆[𝑆 𝑋 ]

𝑆
𝑋

𝑆(𝑋)

𝑆𝑋
∗

⋅ 𝐹⋅ 𝐹
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Step 1. Structure Disentanglement

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆

Input

Template

-based

Template

-free

Ours

𝑆(𝑋𝐀)
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Step 2. Appearance Wrapping

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆 𝒢

𝑆(𝑋𝐀)
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Step 2. Appearance Wrapping
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𝑆 𝒢
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Step 2. Appearance Wrapping

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆 𝒢

𝑆(𝑋𝐀)

𝑋𝐀 𝑋෩𝐁
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𝒢
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target partner 15



Step 2. Appearance Wrapping

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆 𝒢

𝑆(𝑋𝐀)

෩𝑁

B ෩𝐁
target partner

𝑋𝐀 𝑋෩𝐁
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Step 2. Appearance Wrapping
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Step 2. Appearance Wrapping

𝑋𝐀
𝐀

degraded source 𝑌𝐀
B~ bare target

𝑆 𝒢

𝑆(𝑋𝐀)

Pix2pix

CycleGAN

Ours18



Qualitative Results on Translation 𝐀𝟏 → 𝐁

19



Qualitative Results on Translation 𝐀𝟏 → 𝐁
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Qualitative Results on Translation 𝐀𝟐 → 𝐁
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Qualitative Results on Translation 𝐀𝟐 → 𝐁
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InceptionV3 final features 

(dim=2048)
DINO-ViT-b8 class tokens 

(dim=768)

Quantitative Comparisons
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Qualitative Comparisons
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Conclusion

• This work pioneers a semi-supervised image-to-image translation to recover the hand 

appearance that was originally degraded during the marker-based MoCap process.

• The prior-based sketcher can robustly disentangle the bare structure maps from degraded 

hand images.

• The DAD is more efficient than unsupervised schemes, and more generalizable than a 

supervised scheme trained with synthetic degradation.


