
OmniZoom: A Universal Plug-and-Play Paradigm 
for Cross-Device Smooth Zoom Interpolation 



Introduction -- Zoom interpolation (ZI)

Main camera image Wide-angle camera image Merged camera image

Key Challenges of Zoom Interpolation (ZI) vs. Frame Interpolation (FI)

• Lack of Dense Supervision

Core Issue: Absence of suitable ground-truth intermediate frames for training.

• Inherent Motion Ambiguity

Core Issue: Severe motion ambiguity that violates the linear motion assumption in FI.



 Key Contributions:

• A novel ZI dataset pipeline that models cross-device inconsistencies to enable high-quality, device-agnostic supervision.

• The 3D-TPR framework that leverages disparity-aware encoding, texture focusing, and a mask penalty for superior

perceptual quality.

• OmniZoom, a universal paradigm that seamlessly integrates with FI networks for robust, high-quality zoom interpolation

across diverse devices.

Pipeline -- OmniZoom

OmniZoom: Plug-and-play integration pipeline for crossdevice ZI.



Method -- Cross-device Data Generation

Dual-camera ZI dataset generation via spatial-color calibration and cross-domain optimization.

Sample triplets from our ZI dataset, each showing the wide-angle I𝑤𝑤, the synthetic intermediate frame I𝑣𝑣, and
the main camera image I𝑚𝑚, for two devices: Huawei and Redmi.

Our data generation method compared 
to 3DGS and ZoomGS

INPUTS 3DGS

ZoomGS Ours



Method -- 3D-TPR Framework

3D Similarity for Timestep Input

Uncertainty Suppression for Blur Reduction

Gradient Reprojection for Edge Enhancement



Results
Quantitative results Qualitative results

 Conclusion: We propose OmniZoom, a universal ZI solution that

bridges pre-trained models and real-world devices via a novel

dataset and the 3D-TPR framework.

 Limitation: Its plug-and-play deployment may require lightweight,

model-aware training tweaks for optimal performance.

Comparisons on Vimeo90k, Inter4K and UCF101 using 2D and 3D-TPR FI
frameworks. Bold indicates the best metric.

Comparisons on real-world data across four FI models. Subscript f denotes
models finetuned on our ZI dataset. Bold indicates the best performance, and
underline is the second best.
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