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Introduction

• Diffusion models show strong potential in video super-resolution (VSR).
• Existing methods suffer from multi-step sampling and extra modules.
• We propose DOVE, an efficient one-step diffusion model for VSR.
• DOVE delivers up to 28× faster than previous diffusion-based methods.

Overview
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Method
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• Stage 1 (latent-space): Learn LR→HR mapping by minimizing latent differences.
• Stage 2 (pixel-space): Refine details via mixed image/video training in pixel level.

Latent-Pixel Training Strategy



Method
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• A systematic pipeline to curate high-quality videos for VSR fine-tuning.
• Include four steps: metadata, scene, quality, and motion filtering.
• Construct HQ-VSR, a dataset of 2,055 high-quality videos.

Video Processing Pipeline



HQ-VSR
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• Quality diversity: High and diverse scores across multiple metrics.
• Scene coverage: Covers 11 scene categories, improving model generalization.

Video Processing Pipeline



Experiments
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• Stage-1: produce smooth results.
• Stage-2: better perceptual quality.
• Mixed training: enhances 

temporal consistency performance.

Training Strategy

Image Ratio
Mixed image/video 
training (φ = 0.8) 
achieves the best 
balance of quality 
and stability.
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Processing Pipeline

• HQ-VSR achieves the 
best performance

• Quality matters more 
than quantity.

• Motion-based cropping 
for dynamic regions.

• Each step progressively 
improves performance.

Training Dataset



Experiments
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• State-of-the-art 
performance:
DOVE surpasses 
existing VSR 
methods on most 
benchmarks.

• Significant 
acceleration: 
DOVE achieves up 
to 28× faster 
inference than 
multi-step methods.

Quantitative



Experiments
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Qualitative

• Visual quality:
DOVE produces 
realistic details.

• Consistency:
Achieves superior 
temporal and 
spatial coherence.



Conclusion
Contribution

• Propose DOVE, the first one-step diffusion model for real-world VSR.
• Design a latent-pixel training strategy enabling efficient fine-tuning.
• Build HQ-VSR, a high-quality dataset tailored for video restoration.
• Achieve state-of-the-art fidelity with up to 28× faster inference speed.
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