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Introduction 

Motivation 
1. Hands usually occupies less than 1.5% of the captured full body image.

2. For detail reconstruction, high resoultion images are essential

3. In multi-view setup, the resolution of the captured hand region varies (16x16 ~ 48 x48) 
with human poses and camera positions, making the problem more challenging



Contribution

• We introduce SRHand, a novel framework that super-resolves both 2D 
images and 3D shapes by integrating implicit image representations with 
explicit 3D meshes

• We propose a geometric-aware implicit image function (GIIF), that 
conditions implicit neural representations on normal maps while 
leveraging adversarial learning to enhance texture fidelity.

• We jointly fine-tune the hand SR module with the 3D reconstruction 
process to enforce multi-view/pose consistency.



Related Work

• Implicit Image Representation
• Coordinate-based neural functions, enabling resolution-agnostic 

inference

• Explicit 3D Mesh
• Our mesh representation is based on [2], following below formulation.

[1] Yinbo Chen, Sifei Liu, and Xiaolong Wang. Learning continuous image representation with local implicit image function. In CVPR, 2021. 

[2] Qijun Gan, Zijie Zhou, and Jianke Zhu. Xhand: Real-time expressive hand avatar. arXiv:2407.21002, 2024.



Methodology



Methodology

SRHand Pipeline
0) LR Images 

1) Forward SR Module (GIIF)

2) 3D Hand Reconstruction

3) GIIF Adaptive Fine-tuning 

4) Re-start 1) process



Methodology

GIIF (Geometric –aware IIF)

• Why Implicit Image Function?

• Input resolution can vary!

• IIF can cover arbitrary scale

• LR latent feature + Normal 
latent feature

• Decoding through cell-
coordinate base



Methodology

GIIF Adaptive Fine-tuning

• Consistency Loss

• Frequency Maintenance Loss

• Through Wavelet Decomp.

• Discriminator Loss



Experiments

• 3D Reconstruction from SR Images



Experiments

• 3D Reconstruction from SR Images



Experiments

• Hand Image Super-Resolution Results



Conclusion

• We present SRHand that integrates view/pose-aware implicit 
neural representations with explicit 3D mesh reconstruction.

• Our approach leverages a geometric-aware implicit image 
function (GIIF) to super-resolve low-detailed hand images in 
arbitrary scale.

• Achieves state-of-the-art performance in qualitatively and 
quantitatively.
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